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PREFACE 


Tus following report is based upon field work in physical anthro- 
pology carried on by me in the state of Yucatan, Mexico, from 
February to October, 1927. Mrs, Williams acted as my assistant 
both in the field and in the later treatment of the data. The work 
was done under a grant made by the Bureau of International Re- 
search of Harvard University and Radcliffe College. I wish here to 
indicate my indebtedness to the Bureau and its chairman, Professor 
G. G. Wilson. To Professor E. A. Hooton, to whom the grant was 
made, and under whose direction the work was done, I awe thanks 
for advice and guidance; and to him, to Professor A. M. Tozzer, and 
to Professor R. J. Terry I am indebted for counsel in the prepari- 
tion of the manuscript. 

To the Carnegie Institution of Washington, and to its president, 
Dr. Jahn C. Merriam, to Dr. 8. G., Morley, director of the Chichen 
Itza Project, and to Dr. F. G. Benediet, director of the Nutrition 
Laboratory in Boston, I desire at this time to express my apprecia- 
tion and thanks for cooperation in the work. I owe special thanks 
for assistance to the governor of the state of Yucatan, Sr. Dr. 
Alvaro Torre Diaz, and to Sr. Professor Bartolome Garcin Corres, 
who was acting governor in the absence of Dr. Torre Diaz. 

The field work would have been doubly arduous and many times 

sible without the aid, advice, friendship, and hospitality of 
many persons in Yucatan, among whom are: Br. A. Vales S. 
Director General of the Ferrocarriles Unidos de Yucatan, 8.A., 
who placed facilities for travel at our disposal; Sr, Alonso Patron 
Espada, Sr. Dr. Rafael Cervera L., Sr. Fernando Cervern G. R., 
Ge Arturo Ponce C., the brothers Gamboa A., Don Luis, Don 
Alfredo, Don Octavio, and their nephew Don Camilo, all owners 
of henequen plantations where valuable data were obtained; Sr. 
Dr. Guillermo Voga L. and Sr. Dr. Eduardo Urzalz R., who made 
the patients of their hospitals available to me; Br. Dr. Narciso 
Souza N., whose technical aid im roentgen-ray work and whose 
‘advice were invaluable; Miss Eunice Blackburn, director of the 
Turner-Hodge Colegio Americano, who permitted me to examine 
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the children of her school; Mr. A. A. Voganitz, American Consul: 
Mr. Arthur P. Rice; Sres. Juan and Eduardo Martinez: Sr. Vicente 
Molina; Sr. Pedro P. Castillo C.; Sr. Tranquilino Perez C.; 8r. 
Delio Zaldivar; Sr. A. Burgos O. Finally T wish to thank for as- 
sistance Dr. W. L. Moss of Harvard Medical School, Mr. Franklin 
M. Kellogg of the Munson Line; snd the Plymouth Cordage Com- 
pany of Plymouth, Massachusetts. 

The publication of this work has been made possible by a grant 
from the Bureau of International Research of Harvard University 
and Radcliffe College and by the further financial assistance of the 
Peabody Museum. 

Meny obligations were incurred by me other than the anes 
named. None can be adequately repaid. I can only acknowledge 
my indebtedness. 


G. D. W. 


ScuooL or MeniCINE 
Wassinatos Univinerrr, St. Lom 
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INTRODUCTION 


Ix February, 1927, the writer and his wife were sent to Yucatan, 
southern state of Mexico in the peninsula of Yucatan, by the 
Bureau of International Research of Harvard University and 
Radeliffe College, The purpose of the expedition was to collect 
data relating to the physical anthropology of the Maya Indians of 
that region and to study the physical effects of race mixture be- 
tween the Maya Indians and their eonquerors. Although great 
progress has been made in the study of the archaeology of the Maya 
area, little accurate information is available concerning the physical 
characteristics of the descendants of those who were responsible. 
for the great civilization for which that country is famous. Fur- 
thermore, the present population of Yucatan represents the result 
of race mixture which occurred, in the preponderant majority of 
cases, between only two distinct racial stocks who have interbred 
in comparative isolation, The opportunity to study such a cam- 
paratively simple case of race mixture is rather unusual. 

For several years the Carnegie Institution of Washington has 
maintained sn archaeological station at the ruins of the ancient 
city of Chichen Itza, in Yucatan. Between Dr. E. A. Hooton of 
Harvard University, who represented the Bureau of International 
Research for our work. and Dr. 8. G. Morley, in charge of the Car- 
negie Chichen Itza Project, an arrangement was made whereby we 
acted as temporary members of the Carnegie expedition and began 
our study of the physical characters of the population of Yucatan 
with data collected from the native laborers employed at Chichen 
Itza. The work here anid at the neighboring village of Pisté con- 
sumed two months of our time. Through our acquaintance so At- 
quired in the region and through the good offices of Dr. Morley, we 
were able to move for our work to Xocenpich, a village a few mile 
from Chichen Itza. Dzitas, the nearest railway station to Chichen 
Ttm, became our next headquarters, The work at this town of 
approximately fourteen hundred people occupied several weeks of 
our “time. Work was done nlso at the following haciendas: Dziuche 
near Izamal, Sacapuc near Motul, Canieab near Acanceh, Cacso 
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and Yaxcopoil, both near Chochola. Dr. Guillermo Vega L. of the 
Hospital O'Horan of Merida and Dr. Eduardo Urzaiz R. of the 
Asilo Ayala of the same city kindly permitted us to examine the 
patients in their hospitals in the interims between our hacienda 
visits. 

The work st all these various locations required about eight 
months. It is needless to say that without the cooperation of the 
subjects themselves, and the advice and aid of the gentlemen men- 
tioned in the preface, twenty-five hundred men, women, and chil- 
dren could not bave been examined in that space of time. Of these 
twenty-five hundred subjects, only eight hundred and eighty male 
and six hundred and ninety-four female adulte, born in Yucatan 
of racially mixed Indian-White parents, are to be considered in this 
study. As the map concerning birthplace of these subjects shows, 
our sample is a cross-section of the hacienda and village population 
of the country, (Plate 1.) 

Besides the ordinary anthropological measurements and obser- 
vations, we muude observations concerning certain physiological 
characters, €. g. blood pressure, pulse, and basal metabolism. 
The latter data were collected by means of à portable machine fur- 
nished by Dr. F. G. Benedict of the Carnegie Institution of Wash- 
ington Nutrition Laboratory, A period was spent in learning the 
technique of the machine in Dr. Benedict's laboratory before the 
departure for Yucatan. 

The author wished £o make some paychological tests on the Yucs- 
tecans = but waa advised by good authority that such tests had not 
yet reached the necessary perfection and that no accurate interpre. 
tation could be made fram them. ‘Two seta of data of psychological 
nature were obtained. One set was based on a test for color-blind- 
ness; the other was concerned with musical ability. All the latter 
data were collected in the Turner-Hodge Colegio Americano 
a ita head, Miss Eunice Blackburn. The subjects for this 

зазһоге test were pupils of the school and therefore non-nadults, 
The reaulia do not concern us in the present study. 

The governor of the state of Yucatan, Dr. Alvaro Torre Ding, 
wae kind enough to permit the writer to send buck to the Pes- 
body Museum of Harvard University one hundred skeletons from 
the cemetery of the city of Merida. These will be studied at a later 
time und the data be added to those presented here. 
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About eight hundred and fifty blood samples were taken at 
Chichen Itza, at the two hospitals in the city of Merida and at the 
Haciendas Sacapuc and Canicab. These were sent ns soon as col- 
lected to Dr. W. L. Moss of Harvard Medical School. About seven 
hundred and fifty of the samples withstood the journey to Boston 
without breakage or deterioration and were subsequently typed 
for isongplutinins by Dr. Moss. 

Certain sociological data were collected in each of the places 
visited, The material refers to the size of families, education, age 
at marriage and at childbirth. These findings are presented in 
this paper. Plate 2 gives a sample of the blanks used in collecting 
the physical data. 








MAYA-SPANISH CROSSES 
IN YUCATAN 


HABITAT 


The Maya Region. The region in which remains of the pre- 
Columbian Mays civilization are found corresponds closely with 
that still inhabited by Indians speaking dialects of the Maya lin- 
guistic stock. Roughly it lies between eighty-seven degrees and 
ninety-four degrees west longitude and fourteen degrees and 
twenty-two degrees north latitude. More exactly it comprises, 
in Mexico, the states of Tabasco and Chiapas and the peninsula of 
Yucatan (with the states of Campeche and Yucatan and the terri- 
tory of Quintana Roo), in addition to the whole of British Honduras 
and two-thirds of Guatemala lying north of the Motagua River, 
and a considerable portion of Honduras. 

The Maya area, as above defined, contains three principal sub- 
divisions. The first of these comprises the peninsuls of Yucatan; 
the second, the great central valley; the third, the cordilleran pla- 
teau on the south and west. It is a part of the first of these natural 
subdivisions, the state of Yucatan, that is here interesting as the 
habitat of a human group. 

Topography. The peninsula of Yucatan ig generally level, with 
slight elevations. Owing to the formation of the country, the hy- 
drographic conditions of Yucatan are peculiar. It is only in the ex- 
treme south of the peninsula that rivers are found. The limestone 
formation is said to be mainly Tertiary, but partially of the Cre- 
taceous period; It admits of numerous underground streams. 
Natural sink-holes, called cenotes, are found everywhere through- 
out the peninsula. These cenoles were the source of water supply 
for tlie pre-Columbian population. The Spanish taught the Indians 
to dig wells and many of these are in use today. More commonly, 
at present, windmills, rather than hand power, lift the water to the 
surface. Mérida, the capital, when seen from un elevation, в а 
veritable forest of windmills. 

The northern part of the Yucatecan peninsula, instead of having 
the luxuriant tropical vegetation often found in eountries of low 











2 MAYA-SPANISH CROSSES IN YUCATAN 


latitude, is in reality a great semi-arid plain. The forests, nowhere 
dense, dwindle away in parts to a stunted “brush” barely supported 
by the scanty soll which only partially covers the underlying lime- 
stone rock. Itis indeed to the porous character of this rock and the 
absence of pronounced relief, rather than to a deficiency in the 
rainfall, that the aridity must be chiefly aseribed. 

The great plain of northern Yucatan extends southward from 
the Gulf of Mexico as a gentle, even slope, at an average increase in 
elevation of about one foot per mile. The coast itself is low. To 
the southward of Mérida, the capital, about fifty miles from the 
sea, the land rises inthe form of a series of low hills which have a 
general trend from northwest to southeast, Their average height 
is four hundred or five hundred feet. Between Mérida and the 
coast, the general surface appears to be almost as flat and level as 
a floor. South of Mérida, however, the dissection of the plain has 

srogressed further, and the surface topography is much more ir- 


ripu rr 
[ L a | 





Climate. The climate of the Maya area as a whole is tropical; 
that of the state of Yucatan has been deseribed as sub-tropical. 
The duration of the rainy season is less in Yucatan than in other 
regions of the general Maya area of greater land relief. The rainy 
season lasts from June or July to September or October. During 
the remainder of the year the rainfall is small, although there may 
be occasional thunder showers. The semi-arid character of the soil 
is especially marked during the dry season, when many of the 
trees lose their leaves and the general appearance of the vegetation 
reminds one of more northerly regions in early spring or late fall. 
The climate of Yucatan, being dryer, is on the whole healthier 
than the neighboring regions. Especially in the dry season, the 
nights are often cool. The northern part of the peninsula is much 
healthier than most countries lying so well within the tropies, &nd 
lacka almost entirely the terrors of the tierra caliente af Mexico 
proper. The temperature ranges fror seventy-five to ninety-eight 
degrees Fahrenheit in the shade, but the heat is modified by gea 
winds which prevail day and night throughout the greater part of 
the year. Occasional temporales or northers sweep down over the 
gulf and over the open region. The hottest months appear to be: 
Merch and April, when the heat is increased by the burning of the 
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Flora. All the northern districts are destitute of large trees. 
Cole (1910) notes that “the failure of the aoil to retain moisture also 
limits very closely the kinds of crops that can be cultivated suc- 
cessfully. It is true that during the rainy season many garden 
crops may be grown successfully, but the two most important 
products of the country are corn and henequen.” It should be 
mentioned that the large haciendas or plantations are owned by 
landlords who live in the eapital city of Mérida, and who generally 
delegate the immediate supervision of the work to major-domos. 
These large tracts of land. are devoted almost exclusively to the 
growing of henequen, and the preparation of the fibre for the mar- 
ket. Much of the product reaches the United States and is used 
here in the form of binder twine. Sugar cane is cultivated to same 
extent, especially in the south of the state. The Indian of the 
hacienda does not do agricultural work for himself. Corn, one of 
the principal articles of diet, is bought for these laborers and in 
many eases comes from the United States. The village Indian 
represents a second type of agricultural luborer. He works for 
himself generally in growing his own corn. In the off season, he 
often does some other work for pay, but he is first and last an їп- 
dependent farmer, 

The method of raising corn employed by the natives is de- 
pendent upon weather conditions, and is very impoverishing to 
the soil. At the close of the dry season, the Indian prepares his 
milpa or cornfield by burning the timber from a tract of land, 
which is then planted to corn when the rains begin. A good crop 
is dependent on plenty of rain. Corn is the staple food, and á scar- 
city of this cereal, due to 2 bad season, is a serious matter. It is 
common for village Indians to farm adjoining plots of a tract close 
to the village or even as far distant as ten miles. (The latter con- 
dition results from the necessity of constantly using new lands.) 
They are thus able to assist each other in the work. Beane and 
squashes are also raised: The corn is generally eaten in the form of 
fortillas or unleavened pancakes, which are prepared from lye- 
soaked corn, ground formerly by hand on stone metates, but now 
by means of hand food-choppers or power mills. 

Fauna. The raising of cattle is limited by the scarcity of forage. 
The leaves of the ramon trees have to be gathered for the horses in 
place of hay. The writer recalls a hacienda where two men were 


4 MAYA-SPANISH CROSSES IN YUCATAN 


employed for the sole purpose of procuring branches of such trees 
aa food for the live stock. Chickens and tame turkeys are raised 
everywhere. 

Deer, jaguars, pumas, and lurge rodents called tipisquintl are 
found in the stunted monte or “brush” which rims the cultivated 
portion of the state on the south &nd east.. Sopalotes or senvenger 
buzzards abound. Wild turkeys, deer, and lipisquzulli are. eaten 
when procurable. Snakes are comparatively rare, but iguanas are 
à common sight. Tapirs, peccaries, monkeys, and a great variety 
of birds are not seen within the confines of the state of Yucatan. 
Wild animal life in general is more abundant and prolifie in the 
better watered regions to the weet, south, snd east. 





HISTORY ! 


Pre-Columbian History. It seems safe to assume that by the 
beginning of the Christian era the Maya civilization was fairly 
started. How long a time had been required for the development 
of the complex calendar and hieroglyphic system bo the point of 
graphic record, it is impossible to aay, and any estimate can be 
only conjectural. But by the end of the second century A.D. there 
began an extraordinary development. City after city sprang into 
prominence throughout the southern part of the Maya territory.* 
Little more than the material evidences of architecture and sculp- 
ture have survived the ravages of the destructive environment in 
which this culiure flourished, and it is chiefly from these remnants 
of ancient Maya ari that the record of progress has been partially 

This period of development lasted upward of four hundred years 
or until about the close of the sixth century, Judging from the dates 
inscribed upon their monuments, all the great cities of the south 
flourished during this period: Palenque and Yaxchilan in what is. 
now southern Mexico; Piedras Negras, Beibal, Tikal, Naranjo, and 
Quirigua in the present Guatemala; and Copan in the present 
Honduras. All these cities rose to greatness and sank into insig- 
nificance, if not indeed into oblivion, before the close of this Golden 

I Tn the Bisbutizal sketch here gives, I hove draws freely upon the following autherities: 
Spimden, 1913 Abd 1825; Toxrer, IIT: Morley, 1016. Aithemgh most of the sketch conaisis o[ 


t Bo Toe Mata Иостом, p. 1, 


5 
The causes which led to the decline of civilization in the south 
are unknown: The following theories have been put forward: 


1. The Maya were driven from their southern homes hy stronger peoples 
pushing in from farther south and from the west. — Morley, 1015. 

2. The Maya civilization, having run its natural course, collapsed through 
eheer lack of inherent power to iulvanec. — Marley, 1015. 

B. The distovery and colonization of the southern part of Yucatan about 
the middle or close of the fifth century doubtless hastened the general decline 
of the cities of the south, if it dil no mare; — Morley, 1915. 

4. Production of food did not keep pace with the growth of population, so 
that emigration to fresh lands became necessary, — Morley quoted by Hunt- 
ley, 1928. 

5. Dime epidemics, probably of yellow fever, have been suggested ав 
causes of the decline. —Spinden, 1921. 

6. The geological record shows a progressive tilting of the land [rom the 
south, which haa raised ihe surface above the permanent water-table im the 
eavernous limestone bedrock, draining the Iakea and cenotes from the bottom 
(progressively northward, until there are only remnants of their number re- 
maining. With the diminution of the water supply, and s large population, the 
nature of these stagnant pools remmining, plus the lack of knowledge of sanita- 
habitants moved always northward in the direction of Yucatan. The numbers 
and virility of the people were thus depleted by both lack of food sources and 
epidemica. — Huntley, 1928. 








‘There seems to be no reason for believing,” contradicts Cole 
(1910) “that the climatic conditions in Yucatan were any different 
at the time the Maya civilization was at its height than they are 
today.” 

The occupation and colonization of Yucatan marked the dawn 
of a new era for the Maya, although their renaissance did not take 
place at once. There seems to have been a feeling of unrest in the 
new land, a shifting of homes and a testing of localities, all of which 
retarded the development of architecture, sculpture, and other 
arts, The opening of the eleventh century witnessed important and 
far-reaching political changes in Yucatan. Chichen Itza (founded 
long before) was reoccupied, and about this time the cities of 
Uxmal and Mayapan seem to huve been founded. In the year 1000 
these three cities formed a confederacy in which cach was to share 
equally in the government of the country. Under the peaceful eon- 
ditions which followed the formation of this confederacy, for the 
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next two hundred years the arts blossomed forth anew. When 
these and other cities were in their prime, the country must have 
been one great beehive of activity, for only a large population could 
have left remains so extensive. 

This: era of universal peace was abruptly terminated about 
1200 a.p. Civil war broke out between the cities of Chichen Itza 
und Mayapan. The leader of Mayapan called to his aid the Mexi- 
ean Toltees, who had settlements in Tabasco, and utterly routed 
his opponent. There is strong evidence that Mayapan became the 
most important city inthe land. It is not improbable that Chichen 
Itzn-was turned over to the Mexican allies, perhaps in recognition 
of their timely assistance, It is certain that sometime during ite 
history Chichen Itza came under a strong Toltee influence. Several 
groups of buildings show in their architecture and bas-reliefs that 
they were undoubtedly inepired by foreign rather than by Maya 
ideals. 

According to Spanish historians, the fourteenth century was 
characterized by increasing arrogance and oppression on the part 
of the rulers of Mayapan; who found it necessary to surround them- 
selves with Mexican allies in order to keep the rising discontent of 
their subjects in check. This unrest finally reached ite culmination 
about the middle of the fifteenth century, when the Maya nobility, 
unable longer to endure such tyranny, banded themselves together 
under the leadership of the lord of Uxmal, sacked Mayapan, and 
slew its ruler. 

‘There can be but little doubt that this event sounded the death 
knell of Maya civilization. With the destruction of Msyapan, the 
country split into à number of warring factions. Soon the land was 
rent with strife. Presently, to the horrors of civil war were added 
those of famine and pestilence, each of which visited the peninsula 
in turn, carrying off great numbers of people. 

This, briefly, is the history of Yucatan up to the arrival of the 





Post-Columbian History, In 1502, on the fourth and last voyage 
of Columbus, when the expedition was in the Gulf of Honduras, an 
Indian canoe was encountered which had probably put out from 
the shores of Yucatan. In 1511], n ship was wrecked on the coast 
of Yucatan. Geronimo de Aguilar and Gonzalo Guerrero survived, - 
and lster Aguilar became on interpreter for Cortés. In 1517, Fram- 
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ciseo de Cordoba landed the first Spanish expedition on the shores 
of Yucatan. The natives were so hostile, however, that he returned 
to Cuba, having accomplished little more than the discovery of the 
country. In the following year, Juan de Grijalva descended on the 
peninsula, but he, too, met with so determined a resistance that he 
sniled away, having gained little more than hard knocks for hts 
pains. In the next year (1510), Hernando Cortés landed on the 
northeast coast, but rezmbarked in a few days for Mexico, again 
leaving the courageous natives to themselves. In 1526, Franciseo 
Montejo, having been granted the title of Adelantado of Yucatan, 
set about the conquest of the country in ¢arnest. Spinden notes 
that the number of early historical references to the Maya Indians 
is small, partly due to the faet that the principal theatre of action 
for the Spaniards lay in the Valley of Mexico. The early lack of 
interest of the Spaniards in Yucatan was probably contingent on 
the fact that that peninsula had no mineral wealth to exploit às 
had Mexico proper. 

Montejo sailed with three ships and five hundred men for Yuca- 
tan. He first landed on the island of Cozumel, but soon proveeded 
to the mainland and took formal possession in the name of the 
King of Spain. ‘This empty ceremony soon proved to be but the 
prelude to a sanguinary struggle, which broke out almost immedi- 
ately and continued with extraordinary ferocity for many years, 
the Maya fighting desperately in defense of their homes. It was 
not until fourteen years later, in 1541, that the Spaniards, having 
defeated a coalition of Maya chieftains near the city of [cheanizi- 
hoo, finally brought the conquest to a close and accomplished the 
pacification of the country. With this event ends the independent 
history of the Maya. 

There was no large attempt made at Christianizing the natives 
until the year 1546, when one hundred and fifty missionaries were 
sent over from Spain. Villalpando settled at about this time at 
Campeche, where he founded a convent, and later at Mérida, where 
another convent was established. 

In the year 1548 the province of Yucatan was made subject to 
Mexico, 

About 1551 Diego de Lands was sent to Yucatan as a mission- 
ary. He later was made Bishop of Mérida. His necount of the eus- 
toms and ceremonies of the natives at the time of the Conquest is 
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the best that we possess. Bernal Diaz del Castillo, a companion of 
(Cortés, is another historian who wrote in this century. 

The first half of the seventeenth century is marked by the num- 
ber of Spaniards who visited Yucatan and the country to the south. 
Many of these men came to Yucatan and Tabasco as missionaries, 
Diego Lopez de Cogolludo, a Spanish Francisean, spent the second 
quarter of the century in Yucatan. His Historia de Yucatan i3 the 
best authority on the early history of the country down to 1655. 
The best of the more recent books is one written by a native of 
Yueatan, Don Juan F. Molina y Solis, Historia del deacubrimtento 
y conquisla de Yucatan con wie resefia de la historia antigua. 

It is interesting to note that Montejo, in his conquest, had suc- 
ceeded in establishing Spanish rule over barely one half of the 
peninsula. Thé eastern and southern paris of the peninsula were 
not conquered. The terrible War of the Castes was precipitated 
the sending of several shiploads of Maya Indians to Cuba as slaves. 
This war broke out-in 1548 and resulted in abandonment by White 
landowners of much of eastern and eentral Yucatan, A nominal 
treaty of peace waa concluded in 1853, but those paris afterwards 
pacified were never able to retrieve the earlier prosperity. Quin- 
tana Roo was separated from the state of Yucatan in 1002 and 
received a territorial government under the immediate supervisi 
of the national executive. Practical independence has always been 
maintained by the Indians of this region, and their unfriendliness 
has retarded thorough exploration of the area. 

Population: General. The toial population of the state of 
Yucatan was given, in the official census of 1910, as 339,613; in 
the official eensus of 1921, n8 345,991. The statistical! sample which 
serves for discussion in this paper comes from this total population, 
but concerns only adults, 

Spinden (1928) remarks that ihe increase in population for all 
Mexico sinee the 1803 estimate of Humboldt is about one hundred 
and fifty per cent. The Indian part of the total Mexican popula- 
tion seems to have held its own or perhaps to have gained, if we 
eliminate immigrants. "The Maya territory, Spinden states, in the 
peninsula of Yucatan, is an exception to the general advance. 
Humboldt, about 1505, gives the population of the political district 
of Mérida (which-seems to have included Campeche) as 465,800 
and that of Valladolid as 476,400, making a total of $42,200 forthe 
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Mexican part of the peninsula. "This may have been an overesti- 
mate, but n very great falling off resulted from the War of the 
Castes. Official figures for 19021 for the state of Campeche are 
76,410: for the territory of Quintana Roo, 6946. These, therefore, 
plus the population of Yueatan above given, make the 1921 census 
for the Mexican part of the peninsula 429,360. 

Spinden (1928) makes a “conservative minimum estimate of 
26,000,000 for the red mee at the present time. The chronological 
evidence indicates the greatest aboriginal population of America 
about 1200 a-n., this being a haleyon epoch of far-flung trade at the 
maximum expansion of wetland cultures. The numbers of the red 
race at that time may then have amounted to two or three times 
the present numbers, or say 50,000,000 to 75,000,000 soule.” Yucs- 
tan was of course participating in this period of florescence.. It is 
evident, therefore, that the Maya branch of the aboriginal Ameri- 
can race has declined greatly in numbers since a.p. 1200, when its 
culture was at iis peak. 

Population: the Spanish Element. Estimates of the numbers of 
pure- or mixed-blood Mayas at any period since the Conquest are 
worthless. We may be certain, however, that race mixture has been 
prevalent in Yucatan since the days of the conquest. In this com 
nection it is interesting that Stephens (1843, Vol. T, p. 350) notes 
that in the village of Noheacab, near the ruins of Kabah, “the 
most backward and thoroughly Indian of any village we had 
visited, many of the white people could not speak Spanish, and the 
conversation was almost exelusively in the Maya language 

Since Spain is not s racially homogeneous nation, it is кро ыш 
to know from what part of Spain the majority of Spanish emigrants 
to Mexico came. We have been told that most of the emigration 
from Spain to Mexico has been from the central and southern parts 
of the former country. Accurate Information on this point seema 
hard to get. We have, however, in the writings of one of Cortés’ 
captains (see bibliography under Diaz del Castillo). chapter which 
states the places of origin in Spain of some of the captains and 
soldiers of Cortés. Bernal Diaz del Castillo accompanied Cortés 
through the latter's adventures in the New World and devotes the 
chapter above mentioned of his history to interesting personal 
facts concerning various members of the companions of Cortés who 
were engaged in the conquest of Mexico. As to the Spanish and 
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Old World provenience of these soldiers and captains, we find the 
following: 
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It is of course & small sample that Dias gives considering that 
there were many more than ninety-two men in Cortés’ expedition. 
But the historian has given us unique data, and we should thank 
rather than criticize him: He himself came from Valladolid. Since 
the largest proportion of the men mentioned came from that part 
of Spain, it may be said that Diaz knew more of the men from that 
part of the country, or wished his portion of Spain to appear as the 
land of the conquerors of the New World. Such a view is unchari- 
table to say the least. 

It does not follow, furthermore, that the provinces that gave 
birth to tlie conquístadores were the same provinces that later sent 
emigrante to the New World. Yet in Diaz' data we have at least 
a rough index of the kind of Spaniard who came to the New World 
(and incidentally to Yucatan), and who was one of the parties in- 
volved in the race mixture that took place there. 

A glance at the table and the map prepared from Diaz’ data 
shows that the western half of Spain and also Portugal furnished 
the great majority of the adventurers listed by the historian. More 
came from the region of Spain termed by Oloriz (see Barras, 1923) 
"Castellana Superior" than from any other district. The impor- 
tance of this knowledge lies in the fact that a fair eross section of 
the various Spanish types is represented in Dinz' group (Plate 3). 

Aranzadi and Hoyos Sainz (18942) tell us that “blue eyes cross 
Spain like a elanting ridge (from Vizeaya to Portugal) over a coat 
ûf arms, the upper left field representing the chestnut-brown, the 
lower right field the honey-colored, eye. Leptorrhiny, in the form 
of “aristocratic, Busque-like, or Old Castilian noses — or large, 
long noses, tends to be associated with the blue eyes. The Amb 
nose is an eagle nose, and the honey-colored and gray-hrown eyes, 
of African origin, belong with mesorrhine and strongly dolicho- 
cephalic skulls. The gray-blue eyes north of the blues certainly 
contain s strong chestnut-brown influence which shows European 
(and Asiatic) relations.” 

If one accepts the statements of Arunzadi and Hoyos Saing and 
the conclusions drawn from Diaz’ data, it seems likely that all the 
various racial elements that make up the Spanish nation contrib- 
quently to the White side of the mixture of races. Thus, although 
dark eyes and hair characterize a large part of the Spanish popu- 
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lation, depths of color of eyes and hair comparable to those of the 
Indians are not to be expected, for the Aranzadi and Hoyos Sainz 
classification of dark eyes includes such colors as black, dark chest- 
nut, dark gray, and dark honey-colored. Such eye colors are found 
in the Andalucias and in northwest and northeast Spain in propor- 
tions of the population ranging from eighty per cent to eighty-six 
per cent. On the other hand, the Basque provinces and Navarra, 
with Aragonesa, are reported by Aranzadi and Hoyos Sainz as 
having about thirty-five per cent of blue or gray-blue eyes; south- 
eastern Castellana Superior and northern Castellana Inferior as 
having twenty-one per cent; and Caceres and Badajos as hnving 
about fifteen per cent. 

It may be concluded, then, that all the various racial elements of 
the Spanish nation were involved in the race mixture with Indians 
that took place after discovery of the New World, 





One series of eight hundred and eighty men and another of six 
hundred and ninety-four women of the hemp plantations, towns, 
and c cities : of Yucatan have served as subjects for a somatologieal 

vestiontion, the data of which form the material of this mono- 

bem These men and women represent the progeny of crosses 
between the indigenous Mays population and White conquerors 
and immigrants. The mixture hss continued overa period of some 
three hundred and fifty years. The Whites have been for the most 
part of Spanish nationality. The Indian participants have alwnys 
been numericaliy predominant. In comparative isolation these 
two stocks (nd practically no others) have interbred during a 
sufficiently long period of time to have produced a great many of 
the various types possible. 

The opportunity for study of race mixture presented by the 
Maya-White eross is unique in some ways. In all parte of the 
world race mixture has occurred, but the student of physical an- 
thropology usually encounters certain obstacles in attempting to 
etudy (he phenomena of miseegenation. These are specifically: 
(1) the difficulty of anslysing mixtures which have taken place be- 
tween secondary or derived races; (2) lack of geographical isolation, 
involving the addition of new racial or environmental factors sub- 
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sequent to the primary cross. In the ease of the Yucatecans, the 
White group is itself the result of race mixture, but between White 
sub-races which are all distinet]y different from the Maya group. 

Before considering the particular problem of Maya-White mix- 
ture, it will be necessary to set forth certain existing conditions 
that affect the approach and method of solution of any investiga- 
tion of race mixture. 

There are differences among men in size of body and body parts. 
Two kinds of factors operate to efiect these differences: racial or 
hereditary, and environmental ones, such as nutrition and disease, 
Where the effect of one kind of factor ceases and the other begins, 
it is often difficult to determine. Indicial or proportional differ- 
ences are racially important; yet, since they are calculated from ex- 
pressions of size, they are not free from certain environmental 
effects. Environment affects to greater or less extent every human 
individual, and races аге collections of such individuals. 

What parts of the individual does the environment affect? Are 
all organs and tissues equally influenced by a given environmental 
factor? After consideration of a large number of environmental 
factors, does there remain a single part, organ, or tissue that has 
not been markedly affected? In the present state of our knowledge, 
such questions ean not be answered with certainty, and an open 
mind must be maintained. 

Following the discoveries of Pasteur, the medical profession, In 
its study of the human body and its affections, has devoted itself 
almost exclusively to the investigation of environmental causes 
and effects. As the result of this line of attack upon the nature of 
disease, medicine has made remarkable progress. Likewise, stu- 
dents of man's social life have demonstrated the great part that 
environment plays in that field. In the face of these great contri- 
butions to our knowledge of human life, certain over-zealous indi- 
viduals have nevertheless made ill-advised statementa regarding 
the influence of heredity on man, and in consequence have brought 
down upon themselves and unfortunately also upon their more cau- 
tious co-workers a certain degree of distrust of the claims made for 
the importance of the hereditary factor. 

It is unfortunate, too, that some of the students of race seem at 
times to have forgotten what they were studying, and have intro- 
duced confusion into the biological definition by indicating na- 
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tional, linguistic, religious, and geographies] "races" Today in- 
vestigators nre &dhering more strictly to the biological conception 
of race. With this more general realization that race is a biological 
term has come an appreciation of the fact that the relation of man 
to his heredity and to his environment is very complicated. With 
it has come the conclusion that a great deal will have to be learned 
before the problems that arise can be thoroughly understood. It ia 
certain, however, that some human traits are less susceptible to 
ordinary environmental influences than others. Such non-adaptive 
traits appear generation after generation, relatively unchanged, 
unless there is mixture with another race. This provision concern- 
ing miscegenation brings us to another important consideration. 

À widely prevalent feeling today is that there is little utility in 
the study of race. The protagonists of this view state correctly 
that race mixture has continued at least throughout the historical 
period and is going on now; therefore, pure races as entities are non- 
existent. Draper (1924, p. 36) says, “It may well be that the com- 
eeption of race as we have so far held it is no longer tenable on ac- 
count of the almost universal admixture which modern means of 
transportation have brought about. The increasing facilities for 
migratory movements during the last hundred years have forever 
shattered the biologic isolation of the subspecies of man.” It is 
the contention of this monograph that such a view as Draper's too 
EM abandons hope of a way out of the difficulties involved in 

the study of race mixture: If there are traits relatively unaffected 
by environment, those traits must be non-functional or relatively 
so. These comparatively useless traits are then inherited according 
to genetic laws. If the characteristics of this kind that are found in 
the parent races are known, genetic principles can be applied ta 
the study of the offspring and the investigator can deal, not with 
what appears to be a “melting pot,” but with groups segregated 
according to the laws of genetics and according to an acceptable 
definition of race. The following definition of the term “race”, by 
Hooton (1926), has been selected as the best so far proposed: "A 
race is à great division of mankind, the members of which, though 
individually varying, ure characterized as a group by a certain 
combination of morphological and metrical features, principally 
non-adaptive, which have been derived from their common de- 
acent.” 
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How these segregated groupe can be derived from a seemingly 
inextricable mélange ie one of the important probleme of this 
monograph. The shortness of the memory of man and the well- 
known inadequacy of his systems of recording births prevent in 
most cases the availability of reliable genealogical data. It is 
mainly for this reason that, when racial data are derived, skeptics 
express such views as that of Draper quoted above. 

Granted that it is possible to give a racial designation to any 
individual, of what value is that to humanity? As for eontribu- 
tions to human well-being, it is admitted that in comparison with 
the students of environment in medicine (euch as the bacteriologist 
and the immunologist, who by the study of pathogenic organisms 
have kept us or made us well) and with the student of nutrition 
(who has demonstrated how to free us of such diseases as rickets, 
scurvy, and pellagra), the student of race has so- far contributed 
little. The study of e environment has proved its utilitarian impor- 
tance in the immediate, pressing problems of man. The study of 
race has not thus far апре ite practical use, partly be- 
cause the laws it seeks to discover are, if more fundamental, less 
obvious and less susceptible to experimental test in man, and partly 
because the investigators of the attributes of race have in the past 
been misled into investigating the attributes of something else than 
race. Racial attributes will not be discovered if national or lin- 
guistic groups are studied in place of those biologically defined. 

It is the contention of this monograph that no group but the 
biologie one can serve for an inquiry into racial characters and that 
no worthwhile data on racial attributes can be secured in the ab- 
sence of a reliable technique for the isolation of racial types: It is 
fatuous to attempt a study of the varying mental or physical ca- 
pacities of races when the investigator has neither n clear concep- 
tion of what races are, nor any reliable methods of separating 
heterogeneous populations into racial types. 

The object of his study is to demonstrate the practicability ef re- 
solving a racially mized and heterogeneous population into signifi- 
cantly differing subgroups whieh present a uniformity of physical 
characters, adaptive. and non-adapiwe, sufficient lo justify the con- 
clusion that relatively pure racial types have been distinguished. 
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SORTING: ITS TECHNIQUE AND THE THEORY OF [Ts 
APPLICATION TO THE STUDY OF RACE MIXTURE 

Apparatus and Technique. Race systematists in the past have 
been inclined to link thw varieties of mankind with certain areas of 
ths earth's surface, with nations, languages, and religions. They 
have assigned in certain cases 4 racial designation to some geo 
graphical or linguistic unit in spite of the obvious physical diversity 
of its population. The authors of these unnatural classifications 
have eventually found their systems involved in serious difficulties. 
Today no anthropologist should define a race on other criteria than 
physical ones nor should risk the definition of a subgroup by em- 
ploying other sorts of criteria. 

Those investigators, on the other hand, who have tried to classify 
man according to the biological concept of race have also met with 
difficulties. In some cases they have defined a racial type in such a 
way as to exclude from their classification all but a very few of а. 
population assumed to be relatively homogeneous from the physi- 
cal viewpoint. The systematist who classifies by the use of a single 
criterion, such as cephalic index, pigmentation, hair form, or facial 
angle, often finds that he has separated a complex group into sub- 
groups which do not agree with his commonsense ideas as to their 
racial identification. The use of several or many characters in 
analyzing s mixed population undoubtedly offers the best approach 
to the diseovery of the various types їп the group. The principle 
of sorting for “a certain combination of morphological features, 
principally non-adaptive” is certainly correct if we adhere to the 
definition of race nlready quoted from Hooton. But if several 
criteria nre regularly used for classification, thè mechanical difi- 
culties of such sorting by hand suddenly loom up as almost in- 
superable, and the investigator becomes lost in a complex maze. 
The method is correct but the mechanical difficulties must be over- 

'The difficulties involved in sorting can be overcome by use of 
machines of the type of Hollerith or of Powers, Borting is their 
prime function. In the sorting done for the Yueatecan male series, 
method of functioning follows: Е 
by machine in the manner of & candy punch board, with holes 
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arrayed in forty columns of twenty-five holes each (Plate 4). 
The work was done with such mechanical precision that when a 
large number of the perforated cards are superimposed and held 
up to the light, each hole is as clearly defined as it is in a single card. 
Each hole on each card was designated by a printed number. 

The use of such an apparatus for sorting may be explained in a 
simple manner by taking a very few physical traits as the criteria 
of group selection. Let us define the racial or subracial group 
which we want to segregate as being characterized by (1) straight 
hair, (2) black hair, (3) high-bridged (4+-+ and ++ ++) noses, and 
(4) prominent (+-+ and +++) malars. In the ease of hair form, 
there are, according to the classification used, six possibilities of 
subcategories in this single trait: straight, low waves, deep waves, 
curly, frizaly, woolly. ‘Therefore, six cards are necessary; one for 
each subcategory of the trait; the cards are properly designated. 
Next the data from the original field notes are transferred to the 
six ecards. Guided by the data blanks, the investigator covers with 
an adhesive tab hole Number One on the card for straight hair, if 
data sheet Number One shows that individual to have straight 
hair, If the data sheet for individual Number Two shows him to 
possess curly hair, hole Number Two is covered on the card for 
curly hair, and so on through the list for each individual and for 
each desired trait, When he has finished, the investigator is able ta 
abe on any one of the six cards what individuals are characterized 
by the trait category represented by that card. If the investigator 
superimposes all the category cards for one trait, and holds them 
to the light, it is obvious that rays cannot penetrate at the site of 
a single hole. ‘This is so because all the holes have been accounted 
for and are therefore covered. If he wishes to know what indi- 
viduals have wavy hair (both low and deep waves), he has two 
options: (1) he ean lock directly for covered holes on the cards for 
low and deep waves, or (2) he can remove the two cards for low 
and deep waves from the total stack of hair-form cards, and by 
holding this incomplete stack to the light he is able to see through 
the same holes which are covered on the cards removed from the 


stack. 
This negative demonstration of a positive fact can be carried out 


for groups of traits as well as for a single trait. Therefore, if one 
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to determine what individuals of a group are characterized by 
having (1) straight hair, (2) black hair, (3) ++ and +++ heighte 
of nasal bridge, and (4) ++ and ++ -+- malar prominence, one 
proceeds by laying aside from each stack of trait-category cards. 
all cards representing those trait categories for which one wishes to 
sort. One then euperimposes the remaining cards, holds the stack 
up to the light, and is able to identify by lighted holes the indi- 
viduals who meet the stipulated requirements. 

In this way multiple combinations of morphological features and 
metric features may be sorted out with absolute precision and with 
comparative ease. 


THEORY OF SORTING IN RACE MIXTURE; GENERAL 


With a suitable sorting mechanism available, and the necessary 
data at hand, how does one proceed in resolving a racially mixed 
and heterogeneous population into truly racial subgroups? It is’ 
of course desired to break up the heterogeneous sample of Yuta- 
tecans who represent a variety of grades of mixture between Maya. 
Indians and Spanish, into groups representing same of these grades. 

What criteria shall be used in the sorting? It is unnecessary 
gay that upon the careful choice of the criteria depends the validity 
of the sorted groups. The belief in the usefulness of a sorting 
method for the purpose of separating into racial subgroups the 
heterogeneous progeny of a mixture that has occurred between 
primary races of mankind is based upon the convictions of Hooton 
concerning the distinction between adaptive and non-adaptive 
characters of man, [t will be well to quote freely from Dr. Hooton's 
article concerning this subject (Hooton, 1926): 








if race implies the common possession of certain variations as a result of the 
same ancestry, significant racial criteria ahould be based principally upan non- 
adaptive bodily characters. No bedily characters are abeolutely unmoditialile, 
but certain organs are more or lee stabilized in their functions, and the Jess 
important. these functions are, the greater is the probability of hereditary van- 
ations manifesting themselves unimpeded and unmodified in stich organs. 
Percy toni otn cuin) aristione yb АГАНА Orgs The very 
* of certain features, euch aa the form of the hair or the thickness 

Of iis) dit Toe CHE Verodtury -usandmlon и, Ө} E aaa 
adaptive modifications that have survival value. “The human foot, on the con- 
trary, is rigorously adapted and modified for support and locomotion іп all 
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varieties of man, ami the practically identica! requirements af a funetiatial 
natum tend to obscure ond obliterate any racial variations which may have 
existed or to subordinate them to such variations as may be consequent upoti 
the habits of going barefoot or shod. 


1. T regard the following bodily characters es mainly non-adaptive wori- 
ations: the form, color and quantity ol the hair, and ite distribution in tracts; 
the color of the eyes and the form of the eyelid skin-folds; the form of the nasal 
cartilages; the form of the lips and of the external ear, the prominence of the 
chin; the breadth of the head relative to ita length; the length of the face; the 
sutural patterns, the presence or abéence of a& posiglenoid tuberele. and a 

fossa or tubertle, prognathism, the form of the incisor teeth; the 
form of the vertehral border of the senpula, the presence or absence of a supra- 
condyloid process or foramen of the humerus, thè length of the forearm relative 
to the srm; the degree of bowing of the radius and ulna; the length of the leg 
relative to the thigh. This list is not, of course, exhaustivo. Many ol the 
features enumerated above, and perhaps all of them, may bo functionally mod- 
ified, if the need for euch modification arises. For example, the breadth of cer- 
tain Eskimo skulls appears to have been constricted by the hypertrophy of the 
temporal museles; Ueially,, these characters, however, show no apparent re- 
lationship to function, and seem to maintain themselves by the inertia of 
heredity, occurring sometimes as individual or family variations, and sometimes 
more widely distributed in racial stocka. 


П. Another group of bodily characters includes those the distinctive vari- 
ations of which may luvu originated in functional modifications, but which 
have becorme so stahilized as to persist in certain stocks even in contravention. 
ol their original function, Thees may also be utilized na rarial criteria, subject 
to a precaution, viz. that they muy be remodified in an opposite direction. 
Among these sre pigmentation of the skin, breadth of the face, height and 
breadth of the nose, size and prominence of the molars, shape and proportions, 
af the hand palate, height of the head, volume of the brain, proportions of the 
thorax, relative length of the lower extremities, relative length and angle ol 

melination of the heel-bone and size and development of the calf muscles. 


TH. Features that seem easily modifiable in the individual and in the group 
through the action of environmental factors, and especially by quality of nu- 
trition, dict; gait and exercise, cannot be trusted as criteria of race, except in 
the absence of evidence for the operation of such environmental eatises. These 
include stature, weight, length of the upper extremity, proportions of the hand, 
most-variations of the banes of the arm, degree of lumbar curvature and pelvic 
inclination, most of the variations in the long bones of the lower extremity, 
including: formoral torsion, bowing, pilaster, platymeria, variations of the ar- 
ticular surfaces of the tibia and of the shape of the tibial shalt, 


What are come of the characteristics of such non-adaptive vari- 
ations? It is interesting to note that of a considerable number of 
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traits offered as relatively non-adaptive, a very great proportion 
refer to characteristics of the head, as opposed to other body parts. 
Tt is also noteworthy that most of these hend characters are non- 
mensurable, at least with techniques now in vogue. 

With the use of sorting methods, in which there must be several 
categories for ench trait, or several class intervals for each measure- 
ment, traits or observations are much more easily graded into cate- 
gories than are eontinuously distributed measurements or indices. 
For example, the grades of cephalic index have been expressed by 
the terms doliche-, meso-, and brachycephalie. The exact place in 
the continuous distribution where a head censes to be dolicho- and 
becomes mesocephalic has not always been agreed upon. When a 
choice for such a point is made, that choice is conscious and perhaps 
a reasoned one. 

1f instead of cephalic index, the categories of hair form are the 
objects of designation, it seems likely that several observers are 
more apt to agree than in the former ease. No conscious decision 
az to whether the hair is straight, wavy, curly, frizzly, or woolly is 
made by the practised observer; rather the verdiet is thrust upon 
him and the judgment is mechanical. It is true that in the judg- 
ment of hair color or eye color, & distinction made between dark 
brown and light brown is arbitrary. In such a case, as in the case 
of hair form, convenient categories are ready-made for the sorter. 
In the case of color, as with cephalic index, there are intergrades. 
The distribution for hair color, as well as for cephalic index, is con- 
tinuous. But the mechanical judgment of the competent observer 
is certainly more exact us to color than jt would be in estimation of 
linear measurements or indicial values, The estimation of color 
values by the sense of sight makes colors of objects for practical 
purposes almost qualitative, even though the observer knows that 
the distribution is continuous. 

It goes without saying that subjective observations involving 
judgment of color and estimation of the relative prominence or 
degree of development of a facial feature are less desirable for eam- 
pürative purposes than are objective measurements òf the. same 
traits. Undoubtedly many traits which are now recorded as sub- 
jective observations will some day (and it is hoped, soon) be meas- 
ured mechanically and may be recorded without the stigma of 
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personal bias which is frequently attached to subjective observa- 
tions. Adequate mechanical methods of thie kind were not avail- 
able to the author for the study of the Yuenteesns. Consequently, 
subjective observations of many important facial features were 
made. Some of these observed characters are so important in racial 
diagnosis that, despite the fact that they were obtained subjec- 
tively, they cannot be disregarded or ignored as important factors 
in selection of racial subgroups. 

The characters to be used in sorting subgroups from the hetero- 
geneous general group should differ in their exhibition in the two 
parent races; the characters should be non-adaptive or relatively 
so and therefore governed to a much greater degree by heredity 
than by environment; the characters should be those which show 
evidence of linkage with certain traits, mensurable or non-men- 
surable, whieh in numerous studies have been found to vary defi- 
nitely with race. 

A fairly large number of such traits are available for the purpose 
in mind. Not all can be chosen. One investigator may tse one 
group, another worker another group of traits. But it seems likely 
that if the traits chosen fulfil the above requirements, and a fair 
number of important characters are used, the groups selected in 
either ease will exhibit in general the same sort of gradation from 
one parent group to the other. It is obvious that the group of 
characters finally selected for subdivision of the heterogeneous 
series of Yucatecans are not the only characters that ean be used 
for that purpose. The eriteria used represent one of several ways 
in which the sorting could be done, and the racia! subgroups во 
delimited represent one particular application of the general 
method of statistical treatment of a miseegenetie population ad- 
vanced in this monograph. 

One of the measures of the sui bility of an observational trait 
for racial sorting is the amount of linkage that exists between it and 
other characters known to vary to some extent with race. The 
first work done in euch a search for suitable criteria consisted in 
sorting the numerically expressed quantities in the Yueatecan data 
of stature, head length, head breadth, bizygomatie diameter, and 
cephalic index with reference to the following non-mensurable and 
relatively non-adaptive еВагасіет of the Yucatecans: 
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Hair form Form of nasal profile 

Hair texture Amount of ehin prominenee 

Amount of beard Form of nasa! wings 

Hair color Form of eve-folids 

Eve color Amount of nostril visibility —frontal 
Bkin color Amount of nostril visibility — lateral 


Preence of abeence of reckless Amount of nasal tip depression 


All of these traits pertain to the head or face. They are all rels- 
tively functionless, therefore relatively non-adaptive. Many of 
them have been used before as criteria in racial classification and 
others could have been added to the list, The above traits were 
chosen, however, as important among the relatively non-adaptive 
characters. 

No one will dispute that there are racial differences in stature, 
head length, head breadth, bizygomatic diameter, and cephalic 
index. There are also, as is well known, racial differences in th 
expression of the fourteen traits above enumerated. What rela- 
tions exist between these quantitative and qualitative characters, 
во far as the Yucatecan data are concerned? Is it expected in this 
particular case of race mixture that the straight hair of the Indian 
will be highly associated with the Indian's emall stature? Is it an- 
ticipated that straight hair will be as strongly linked with broad 
bizygomatie diameter as with short stature? Is it probable that 
the typically Indian blackness of hair will be as highly correlated 
with the Indian's small stature as the equally typical straightness 
of hair? Before a combination of characters is chosen as typiod of 
Maya Indians, or of Whites, it will be necessary to seek answers to 
the proposed questions, and to test individually the degree of asso- 
ciation that exists between each of the fourteen descriptive traits 
and the five mensurable characters. Table 2 shows the results of 
such an ¢xamination. 

Explanation. Н опе looks at the first square of the table repre- 
senting the stature of individuals having etraight hair form, one 
sees the expression '" —7," This means that the mean stature of 
the subgroup of individuals having stright hair is less than the 
mean stature of the group a¢ a whole of persons undifferentiated as 
to hair form by a difference (between the means) which is more than 
seven times the probable error of the difference between the means.’ 


i Pearman {ИИ gives the probable erro of the differmnes in type of the genera) sample and 
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Goring (1913, p. 33) states: 

if the differences between the results compared are not greater than the 
probable error of these resulta, sueh differences may be regarded as insignifi- 
rant: if the difference i not greater than twioe the probable error, it may Бе: 
regarded a5 probably insignificant; and if it is not greater than three times the. 
probable error, it may be regarded ss pounbly insignificant. От the other hand, 
if any difference found is greater than three times the probable error, it is 
rmasmahle to assume that that difference is due to some definite influence over 
and above these causes which are inherent in the sampling process, for such 
cases will account for this nmount of difference only once in 23 samplings, 


There are in Table 2 data which show the distribution of certain 
traits within the general series, as may be seen from the relative 
numbers of the grades of the traits. An examination from. this 
viewpoint is interesting in itself. 

At present, however, it is of greater interest to see what signifi- 
cant differences from the means of the series as a whole occur, after 
categories of observational traits have been used singly to group 
their associated metrical characters. Itis also important at this 
time to determine in what direetion those mean differences show 
themselves. Only those differences will be considered as truly sig- 
nificant which are more than three times the probable error of the 
difference between the means of the whole group and any subgroup. 

Examination of Table 2 demonstrates that there is good reason 
to believe that straight-haired people of the unselected group are 
shorter in stature, have shorter heads, and because of the latter 
fact, have higher cephalic indices. The converse is true for the 
other hair forms. Coarse hair, likewise, selects shorter heads and 
medium, longer: In the case of beard, it is noteworthy that beard- 
Jess and seantily bearded individuals are smaller in breadth as well 
ав їп length diameters, while the more heavily bearded are larger 
in the same measurements, The obvious explanation of such a 
finding is that there is superimposed upon the racial difference an 
age effect. If beard amount is to be used as a differential racial 

талу ve _ Bp V ip 
where X abd X aro nember and standard deviation ci tha group saa whole, n &nd e &ce number 
nnd standard deviation of the subgroup, and 0 the nienber af times the probable error ul the 
еее Бан Ы Бава ti indiens agiieame. (Theexpression 'V/1 4. 5 may be 
neglected ы when the number of the aubgroup la lew thas ball the number of the group sa s 
whale. 
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TABLE?. MEANS OF SUBGROUPS CLASSIFIED BY MORPHOLOGICAL 
FEATURES IN TERMS OF DIFFERENCES FROM TOTAL MEANS 
DIVIDED BY PROBABLE ERRORS OF SUCH DIFFERENCES 
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factor, the age complication must; be remembered and care should 
be taken that selection is being made for race, not for youth. 

It seems clear that the few dark-brown-haired individuals are 
taller than the remainder of the series and that certain of the 
lighter-eyed are longer-headed, while the stature of the black-eyed 
is less.. In the same way, lighter ekin color seeme linked with taller 
statures and longer heads, and darker, with shorter lengths. There 
is also evidence that the darker-skinned tend to have broader 
cheek bones. Freckling is associated with greater stature and head 
length: 

The data on nasal profile do not tell much that is helpful; convex, 
coneayo-convex, and straight noses occur in both Whites and In- 
dians. In regard to head breadth, convex noses are associated with 
narrower, and concayo-convex noses with broader heads, Chin 
prominence? tells an entirely different story; less prominent chins 
belong to individuals having lesser lengths, the more prominent 
chins to individuals having greater lengths and greater head 
breadths. In other words, the latter are larger people, There is no 
reason to believe that age here exerts such an influence as seen in 
the ease of beard amount, The characteristic feature of the retreat- 
ing chin (exaggerated to the eye to some extent, probably by prom- 
inence of the lips) is easily recognized in ancient Maya art and егеп 
very frequently in the Maya of today. 

It is to be noted in the ease of such n trait ns hair form, and in 
others in which age hos no effect, that lengths are much more af- 
fected than breadths: In such a hybrid group, where breadths are 
less highly eorrelated with observational traits than lengths, great 
breadths must have been, during the long period of race mixture, 
somewhat independently Bapes upon the bulk of the popula- 
tion, If the heads of the population as a whole are inclined to be 
broad, no matter what the degree of mixture, variations in breadth 
can then occur and not be of great significance, while greater vari- 
ations are occurring at the same time in lengths: Thus it is seen 
in the case of retreating (sm) chins that the mean of head length is 
smaller than the mean of the group as a whole, and that cephalie 
index shows in the case of am chins a significantly higher mean 
index, in spite of the fact that there is a ‘possibly significant de- 

t The subjective obeervatinn on chin promisnnen refers Qo relative protruxine of the chin 


anteriorly in comparaon with protrusion of the other parte of the fuctal profile, and expecially 
of the lipe and alveolar region. 
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crease in head breadth, In the case of prominent (4---) chins, 
both the head length and head breadth means are significantly 
greater than the means of the unselected group. However, the 
significance of the increase of head length is much larger than that 
for head breadth (eight as compared with four times the probable 
error of the difference between the means). It is therefore not un- 
expectedly that individuals with prominent chins show a probably 
significant decrease in cephalic index. 

Individuals of the general series who show compressed nasal 
wings are taller and have smaller cephalic indices. Those having 
medium wings possess EE narrower heads, while the 
faring nosed have smaller stature, and broader heads and faces. 
Correlated somewhat with the flare of nasal wings are the observa- 
tions on nostril visibility — both frontal and lateral. The less flare 
there is, the less visibility, and the lesser degrees of visibility are 
linked with taller stature and longer heads. 

As to the data on nasal tip depression, it seems very probable 
from the numbers involved that great depreasion of the tip and 
great Hare of nasal wings are closely associated, and, judging from 
experience, that is a relation to be expected. Experience in obser- 
vation of Yucatecans leads one to believe that greatly depressed tips 
and flaring nasal wings both are to be found in people having marked 
visibility of the nostrils. The data from all four types of observa- 
tions point to the same conclusions: that compressed nasal winga 
with s nostril visibility and only slight. tip depression, or even 
tip ип, Ego with greater size in stature nnd head length, 
smaller cephalic index, and unpredictable variability in breadths; 
that flaring wings with great nostril visibility and greatly depressed 
tips are found in people who are smaller in stature and in head 
length, have a possibly significant tendency toward greater cephalic 
index, and no certain selection one way or the other as to head 
breadth. 

Selection of the series according to the variety of eve folds shows 
that those with epicanthie folds are smaller people in all the dimen- 
sions considered. but the possibly significant upward deviation. of 
cephalic index supresis, as in the case of chin prominence, that the 
decrease in head length is greater than in head breadth. The indi- 
viduals having no folds, or external ones, are taller and have longer 
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From inspection of Table 2 it appears that certain observed 
traite, some of which have long been used as criteria of race, ean, 
acting singly, effect significant selective action on certain mensur- 
able traits, which have also been considered to vary on the average 
with race. It is not correct to say that all the black-haired people 
of the group of unselected Yucatecans in question are pure or al- 
most pure Maya Indians. It is enough at the moment to realize 
thet each one of several traits has categories, which, when used 
for selection against certain measurements, actually do seleet 
groups whose means vary significantly from the mean of the mess- 
urement representing the unselected group. The direction of the 
variation when present is in general the same for White categories 
of traits and opposite for Indian categories. One is justified in using 
for racial selection combinations of those traits that have shown 
such definite association, 

One realizes that in making unconscious guesses as to the racial 
provenience of a man passed in the street, that his eyes take in 
more than a single trait, such as akin color; that the eyes, through 
long experience, see, besides the color of the skin, perhaps color of 
hair or color of eyes, the amount of beard, the form of the nose, 
the form of the eyelid folds. After a glance, one concluc ea, "There 
ва Negro." There l8 no conscious use of reasoning faculties ID 
making this elassifieation; the verdict is rather thrust upon the 
observer. Furthermore, the judgment made probably tells little 
(and likely nothing) of the subject's cultural status, of his national 
affiliation, of his place of birth, of the language he speaks, of the 
religion he professes. Since this is so, the classification made of the 
subject's race is truly biological, therefore truly racial. The Negro 
subject may be of Mexican nationality, may speak Spanish and 
profess the Roman Catholic faith, and not be distinguishable from 
an American Negro who speaks English and is à Baptist 

If after collection of a series of anthropological observations and 
measurements, it is desired to assign to each individual of a group 
n racial status (reliable data on the genealogies of the subjeets be- 
ing lacking, as is so often the case) why should not the investigator 
imitate the daily utilized method of guessing at disgnosia of race 
from the composite picture that comes to his eyes? If there are 
available rather complete observational data, collected consciously 
and methodically, rather than casually; if there is at hand a sorting 
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apparatus, the student of race mixture can select subgroups char- 
acterized by various combinations of traits. Certain objections 
may be put forward against such a procedure. It may be urged 
that individual variations within biological races would invalidate 
the method; to which the author replies that the traits assumed as 
characteristic of the biological group are selected with a view to 
avoidance of such n number and such character of the criteria that 
in combination they would give to a person his individual appear- 
ance. Rather are the proper traite such that they create “a vague 
physical background, usually more or Jess obscured or overlaid by 
individual variations in single subjects, and realized best in a com- 
posite picture." ! 

The author admits that occasional insecurate observations may 
have been recorded for individuals. Asa result, certain individuals 
may be classified incorrectly as to the subgroup to which they be- 
long. That the author strove constantly for accuracy need not be 
said. The incidence of such inaccuracies is surely small.. Occasional 
errors in classification of individuals due to this factor are of little 
moment when it is considered that the vast majority of the merme 
bers of such a subgroup undoubtedly do possess in common a num- 
ber of hereditary characteristics and that such a majority by its 
preponderance in numbers impresses its characteristics upon the 
whole subgroup. 

The principile of sorting a racially heterogeneous group into sub- 
groupe having been accepted, pertinent questions immediately 
arise; What is the nature of the common tie that binds the members 
into any one subgroup? What relation do the subgroups bear to 
oneanother? The answers to these questions clearly depend on the 
criteria used in the sorting. The nature of the relation existing 
between the members of a sorted subgroup should be, if the sub- 
groups are racial ones, a genetic relation, ‘This is necessarily so, for 
a race is a human group characterized by “a certain combination 
of morphological and metrical features, principally non-adaptive, 
which have been derived from their common descent," (Hooton, 1926.) 
If individuals are under examination concerning their fitness for 
membership in n pure racial group, their common descent must be 
from members of only that pure race. But if the persons being ex- 
amined are progeny of race mixture, their common descent is from 


1 Hooton, 1326, 
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members of two or more of the races which contributed to the 
mixture, In the ease of the Yucatecans, only two mees were to 
any extent involved in the miscegenation — (Maya) Indians and 
(Spanish) Whites. 

Herskovits, in his interesting study, The American Negro (1928), 
found the amounts of variability of that mixed group to be much 
smaller than the variability within families of that group. This 
phenomenon he attributes to the fact that there is much inbreeding 
practised between the members of the American Negro group. 
"The pressure within the Negro community,” saya Herskovits, 
“as well as that of the larger community of which it forms a part, 
against sexual relations between Negroes and Whites, is of great 
importance in this connection.” Such social pressure undoubtedly 
plays a part in the problem with which Herskovits is engaged; but 
the author of thia study does not believe that this factor is very 
important in the case of the Yucatecans. Castle (1926) writes con- 
cerning race mixture in the United States: “There is no strong 
social prejudice against the red man such as exists agninst the black 
man, recently a slave." In Yucatan, prejudice ae енді rela- 
tions between Whites and Indians and against ba sing 
the mixed-bloods with either Indians or Whites is negligible аа 
compared with prejudice against similar procedures among the 
individuals involved in the Negro-White crosses of the United 
States. 

Herskovits shares with Boas his belief in the advisability of 
studying variability within families of a mixed race as well as ûf 
examining the variability of the mixed group itself. With this view, 
the author heartily concurs. Boas has presented his ideas on the 
subject in his Anthropology and Modern Life (1928), In that book, 
however, he makes certain statements and deductions with which 
the author does not agree. Some of these statements are of such a 
nature that they seem directly to oppose certain assumptions on 
which this study is based. It is necessary, therefore, to discuss at 
some length certain statements made by Boas in a chapter of his 
book entitled The Problem of Race. 

Boas (1928) states: 


"The interest [of the anatomist, the physiologist, and the peychdlogist] cen- 
ters always in the individual ss n type... . To the anthropologist, on the con- 
trary, the individual appears important only es a member of a racial or a social 
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group. The distribution and range of differences between individuals and the 


charactenstion as determined by the group to whick the individual belongs (itulies 
ours! are the phenomens to be investigated. 


In this diseussion relating to physical anthropology, racial, not 
social, groups are the objects of attention. The group to which the 
individual belongs is not a national group, nor a habitat group, nor 
a linguistic group, but a biological group. The author of this study 
proposes to show that an individual belongs to or is related to a 
biologieal group by virtue of his possession of certain non-adaptive 
characters found in that group and by virtue of his common descent 
with the members of that group from common ancestors. 

Deniker (1900) may here be quoted with profit to the discussion. 
He concludes: 


On examining attentively ihe diferent “ethnie groups” commonly called 
ii peoples," “nations,” “ tribes," ett, We ascertain that they are tr г | 
Írnm each other especially by their language, their mode of life, and their man- 
hers; and we ascertain besides that the seme traits of physical type are met 
with in two, three, or several groups, sometimes considerably removed the one 
from the other in point of habitat. On the other hand, we almost always see in 

торе зоте variations of type so striking that we are led to admit the 
bypolheuis obw formation of such groups by the blending of several distinct 
somatnlogical units, 

Tt is to these units that we give the name "races," using the word in a very 
broad sense, different. from that-given to it in roólogy and zoütechnics. It (a 
race) i& a sum-total of somatological charactensiits once met with in. a real 
ino of individuals, now scattered in fragments of varying proportions among 
severil “ethnic groups’ from which it can no longer be differentiated except by 
-@ process of delicate analysis. 


Returning to Boas, one finds: 


A knowledge of all the bodily traits of a particular individual from Denmark 
does not enable us to identify him as s Dane, H he is tall, blond, blue-eyed, 
long-headed and an on he might ss well be a Swede... . Identifieation of an 
individual na a member of a. definite, local race ia not possible: 


The author quite agrees with Boas that the hvpothetical Dane 
mentioned “might as well be a Swede,” since the reasons for his 
being classified as a member of a national group do not depend upon 
his physical attributes. Those attributes mark him as a member af 
the Nordie race, whutever may be his nationality, and wherever he 
may live. 
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Boas appears to treat as equivalents the act. of residing within 
Swedish or Danish domains and membership in “a definite, local 
race.” Before easy and swift methods of communication nnd trans- 
portation had made their appearance, the relation of geographical 
grouping of peoples to racial grouping was somewhat stronger than 
at present. Deniker expresses this idea in the following language: 

Ordinarily, the tore peoples are civilized the more they are. intermixed 
within certain territorial limite. Thus the number of “somatological miis "ін 
fo much the greater when the “ethnic groups" are more civilized, and it ia 
only among entirely primitive peoples that one may hope to find coincidence 
It would appear that if the group whose characteristics are to be 
investigated in this day of easy migration is a racial one, habitat 
should not be used as definitive eriterion. 

Boss, continuing to identify habitat groups with racial ones, 
writes: 

We also find individuals of the same bodily form in Germany, in Franne, and 
we may even find them in Italy... . Whenever these conditions prevail, wa 
eannot speak of racial heredity. Ina strict sense racial heredity means that ail 
the members of the race partake of certain traits, — such aw the hair, pigmen- 








tation and nose form of the Negro, ns compared to the e taponi lesturs 
among the North European... . The children of a given familv repreeent the 


hereditarily transmitted qualities of their ancestors. Such a group af brothers 
and sisters is called a fraternity, We cannnt speak of reial heredity ifthe fra- 
ternities are different, so that the distribution of forms in one family is different. 
from that found in another one. . . . In addition to this we may observe that a 
fraternity found in one mice may be duplicated by another one in another race: 
in other words, that the hereditary characteristics found in one race may not 
belong to it exclusively, but may belong also to other races. 
This idea Boas illustrates by demonstrating that there is no racial 
unity and no racial heredity in either the habitat groups of New 
York or of France. He concludes: 
distinct type, are functionally not the same, For this reason jt ie quite unjusti- 
fable to select from a population a certain type and claim that it is identical 
with the corresponding type of another population. Each individual must be 
studied as a member of the group from which he has sprung. ` 

This discussion deals with the idea of race. It is only fair to the 
reader to repeat Hooton’s definition of the term “race,” which is 
the definition accepted in this monograph. It reads aa follows; 





A 
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A ceii a great division of mankind, the members of which, though indi- 
vidually varying, are characterized ва a group by a certain combination of 
morphologital and metrical features, principally non-adaptive, which have 
been derived from their common deseent, A primary race ia one which baas 
been modified only by the operation of evolutionary factors. A secondary or 
composite race is one in which « characteristic and stabilized combination of 
morphologies! and metrical features has been affected by a long continwed in- 
termixture ol two ar riore primary races within an area of relative isolation, 


Boas states that in contrast to the lack of racial unity and of 
racial heredity in the habitat groups of New York and France, 
matters are different in old, inbred communities such as those of 
the Eskimos of North Greenland. “The people all bear a consider- 
able likeness," he says. This group of Eskimos ів an example of a 
racial group, for the group meets the two requirements of Hooton’s 
definition; namely, possession in common of a certain combination 
of non-adaptive features, and common descent. It is universally ге- 
cognized that movements of peoples, with subsequent i 
between invaders and invaded, has characterized the entire histori- 
cal era. It is a part of the business of the anthropologist to study 
such movements of populations It is known that African Negroes 
were brought to Mexico a few hundred years ago as slaves and that 
intermixture took place between the Negroes and other inhabitants. 
If today one finds in Mexico an individual come of whose non- 
adaptive characteristies resemble or are identical with several of 
those of the general racial group of African Negroes, and also if one 
knows that African Negroes ance were gent to Mexico, is there not 
good reason to believe that such an individual is related in some de- 
grec to the general racial group of African Negroes egroes? Arenot the two 
requirements of Hooton's definition fulfilled when there is shown to 
exist between the individual and the African group resemblanee or 
identity of several (not one) non-adaptive characters, as well as 
historical evidence of the possibility of common descent? 

The differences in opinion between Boas and the author of this 
paper can be traced to one fact; namely, that their definitions of 
race are not the same. 

The subgroups to be sorted from the racially mixed group of 
Yucatecans will be racial in character because the members of each 
subgroup will resemble each other in certain non-adaptive traits, 
which have been derived through the agency of common descent; 
that is to say, through the agency of heredity. 
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It will be necessary, if knowledge of heredity enters into the 
problem, to inspect the opinions and observations of some of the 
men who have studied the behavior of certain human traits from 
the standpoint of heredity. 

Hair Texture. Bean (1911) states that in a mixture between 
Chinese and Filipinos, coarse hair seemed to be dominant. 

Hair Form. Davenport (1913) quotes E. Fischer as having said: 

In the bastards of Rehoboth the hair appears as a compromise between the 
Dutch and the negro. It is almost never entirely smooth, but almost never a 
close spiral "peppereorn" hair like the Hottentots. lt is of intermediate 
length, usually has an open curl, or shows a narrow ware. 


Dunn (1928) gays: 


while of the remaining eleven individuals, ten had wavy or early hair of the 
Hawaiian type, while one bad wiry hair. The genetic relationship between 
straight Mongoloid hair and the wavy European type has not been established, 
although the evidence af Bean and other observers makes it „Ар ег: РААН 
that the Mongoloid type be bela vee aa a domi пг 

dosa partial corto bonek lha aa т... 


Again Dunn (1928, P 122) stales: 





Either dominance м ar more than ane factor is neces 
the expression of straight hair. .-; . But [p. 124) itm probably a аай. 


Pigmentation. Castle Жай concludes: 


The lighter shades of hair color ere recessive in relation to the darker shades. 
2. , lt seems probable that the segregation of skin pigmentation in mulattoes 
is 8 either incomplete or rarely complete, beexuse multiple or modifying factors 
аге involved. Davenport haa concluded that Pe en 
somatic) factors for. black in negro skin pigmentation (Davenport, 1913). This 
lends us to expect one in sixteen F; mulattoes to show skin as white as a Furo- 
pean. 


In the same book (p. 272) Castle states that dark skin and hair 
are dominant, and blond and albino recessive, the provess being 
probably governed by multiple allelomorphs; alea that black or 
brown eyes are dominant to blue eyes. 

Hooton (1923) states: 


Tanning and freckling are probably race mixture phenomens resulting fram 
ereas of blonds and brunettes or heavily pigmented races: I do not believe 
thats pure blond freckles or tans. When a lightly pigmented race crosses with 
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& heavily pigmented race, the resulting offspring may be intermediate in skin 
Pigmentation but certam individuals often tàn or become progressively. pig- 
mented to à shade muth darker than that charaeteristir of the more heavily 
pigmented parent racial steck. [am credibly informed that such ia the cass 
with many Hottentot-Boer hybrids in German Southwest Afrien. - 


Epicanthic (or Mongoloid) Fold. Dunn (1928, p. 140) asserts: 


The presence of the Mongolian or epiésnthio fold i2 eertainIy estalilished in 
a majority of the F, hybrids (Hawalian-Chinsse) and it ig therefore inherited 
në a dominant irait. 


Again (1923, p. 122) he further qualifies: 

Those hybrids in which it does not occur ure probably the offspring of 
parenis which did not possess it. Although expressed in the hybrid, dominance 
is probably not perfect since in four of the hybrids the Mongolisn fold was less 
marked than in the typical Chinese, Even among the Chinese, however, there 
18 considerable variation in the fold. 

Prognathism. Hooton (1923) telle us: 

It therefore aeems fair to s&sume that prognathiem is a functionally unstable 
€harscter. This bemg the ease it is very natural that erosees between prog- 
nathous and orthognathous races invariably result in a pronounced decrease of 


prognathism in the hybrid und often m a complete disappearance of this pr- 
bass 

Nose Form. Hooton (1923) says: 

Any considerable mixture of White blood (with Negro), usually brings about 
a relatively high and narrow upper bridge of the nose. But the middle portion 
of the nose is likely to retain & Negroid breadth, In most instances ther are 
Negro reminiscences in the thickness and lateral flare óf the alas, the relatively 
vertical plane of the nostris, and the eonvexity of the septum. But recessive 
individuale with predominantly European nose form oecor. 


Lip Thickness: Hooton (1023) saye: 

The thickening of the integumental lips, and the puffiness and eversion of 
tbe membranous lips characteristic of full-blood negroes are mpidly modified 
by an admixture of European blood. 

Certain definite hereditary tendencies have been pointed out. 
Other findings relating to human heredity now claim our attention. 
An interesting and important statement by Hooton (1923) ia that: 

Ii seme probable that in the cenae of mace mixtures morphological features 
sre inherited. by the offepring in «mall unita from both parent stocks — Often. 


one type of feature in an organ seems to survive consistently at the expense 
of another. 
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Castle (1920) says: 


The well-known lack of correlation between akin color und hair form in 
mtilattoes of F, or later generations eeriainly indicates the existence of mde- 
pendent factors affecting these characters, 


As to inheritance of simple Mendelian traits, Sinnott and Dunn 
(1925, p. 381) state: 


Ít is evident that an individual ghowing a recessive character must be homo- 
rygous for it, but that one showing a dominant trait may be (and in a mixed 
population often i3) heterozyguua. A group of individuals displaying a given 
recessive trait ia therefore pure genetically, as far as that trait ls concerned, 
whereas among the members of a group showing a dominant character there 
may be many who are carrying a factor for its recessive nllelomorph. 


But it is to be remembered that few human traite behave aa 
aimple dominants or receseives. Sinnott and Dunn (1925, р. 102) 
вау: 

Ii may bé accepted as & general rule that the eharacters of a plant or ani- 


mal depend on multiple and finely balanced interactions between a very large 
number of fastoara. | 


Again (p. 252) they state: 
That most quantitative charactert ure controlled by a series of similar but 


pendent and cumulative factory is the explanation which the multiple 
tialis bypothesis offers for the inheritance of euch trits. 


Castle (1920, p. 205) tells us: 


Üme sneehani«m will now suffice for all kinda of inheritance, this mechanism 
being found in the ohromosamės. In them, we may reasonably suppose, i 
found the material basis of every inherited character. When the inheritance is 
of the simplest kmd, involving presence: or absence of color or same similar 
character, We may assume thal a grnetic change has occurred in a single def- 
nite locus in a particular chromosome, and that this single change is responsible 
for the observed inherited variation. Other characters depend on fina or more 
genes, Which may lie at dilereni loci in tha same chromosome or in different 
chromosomes. Exch of these factors or genes behnves as ий 1ndependeni unit in 


Tf individuals differing in several unit characters are crossed, a 
complex situation arises, as viewed from the genetic standpoint, 


Hf four traite are involved, the F: generation will haye theoretically 
only one in two hundred and fifty-six who will resemble one of the 
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original parents in appearnnee and genotype, I individunls differ- 
ing in only one trait, which is controlled, for example, by three in- 
dependent, equal, and cumulative factors (according to the multi- 
ple-factor hypothesis), the parental type will reappear in F4 gen- 
eration in approximately one-sixty-fourth of the individuals. If 
six factors are concerned in the inheritance of one trait, only 1/4090 
of the Fs population will resemble ûne of the parent types. 

In our present state of knowledge, it Is useless to speculate on the 
expected proportions of phenotypes and genotypes that will arise 
іп F, and later generations from a given human eros. Especially 
is this true if it is realized that several considerations besides the 
two mentioned in the previous paragraph almost invariably com- 
plicate hurnan crosses. Some of them are: (1) in case of multiple 
factor control, the factors may not be independent, equal, and 
cumulative, but may be independent and in control of various dif- 
fering manifestations of a given trait, €. g. the color, the black, the 
extension, the agouti, and the intensity fuctors cited by Castle 
(1920, p. 205) for the gray coat of a rabbit; (2) independence of the 
factors may not be complete, as in the ease of linkage, i. e. when 
certain of the multiple factors are borne in the chromosome so that 
the factors concerned tend to segregate in pairs or groups as intro- 
duced into the croas; (3) availability of a reservoir of either or both 
of the parental groups with whom the hybrids ean backcross; 
(4) disproportion in numbers in the original cross in favor of one or 
the other parent group; (5) presence of social factors which favor 
crosses toward one or the other parental group. 

It is extremely difficult. to evaluate the effect of any one of these 
factors that come into play in many of the crosses between human 
races, so that it is nlmost useless to attempt to estimate the nu- 
merical ratio of the types originating from a cross. But it seems 
very likely that the chances are remote for the reappearance in F; 
or later generations of individuals having all the traits in the char- 
acteristic degrees of cither of the parent groups. | 

Iior sorted approximations to the pure parent groups tho in- 
vestigator requires for his &atistieal purposes only those individuals 
of Fror later generations who duplicate all the traita of such parent 
groups, is he not forgetting tlie {act of individual variation and the 
possibility that the parent groups may not be homozygous for the 
traits concerned? In the world today, how many races are truly 
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primary ones? And how many are not stabilized remains of former 
hybridizations, long forgotten? It will be the part of common sense 
to be s little lenient in the requirements for admission to the various 
subgroups that can be selected Irom ће Е. or later descendants 
of a buman racial cross. 

It is evident that there are several complex genetic factors which 
under varying conditions come into play in race mixture. It has 
been noted that some few characters are inherited as simple domi- 
nants or recessives and that many others are controlled by mul- 
tiple factors. In the face of these facte, we can make the following 
FADEN: 

Suppose in a ease of race mixture thst one of the two parental 
groups is characterized by twelve non-adaptive traits, some of 
which are dominant, some of which are recessive, and some blend- 
ing: u) If an individual product of this case of race mixture pos- 
sesses all twelve of the traits, he is certainly very closely related 
genetically tò that parental group. (2) If a second individual of 
the mixed group has nine out of twelve of the parental traits, he is. 
less closely related to the ancestral group in question than is the 
first individual, but he iD a certain definite kinship. (8) На 
third product of the mixture varies in half or two-thirds of the given 
parental traits; he is less closely related to the specified group than 
either of the other two individuals. It is probable that all traits 
should not have equal value im segregating racial subgroups by 
sorting, but until more is known concerning such relative values, 
there is no remedy. 

1f a race із, аз Hooton has defined it (1926), “a great division of 
mankind, the members of which, though individually varying, are 
characterized as a group by a certain combination of morphological 
and metrical features, principally non-adaptive, which have been 
derived from their eommon descent," then there can be no doubt 
concerning the statements made in the preceding paragraph. 

Subgroups delimited by such a method gs is suggested above 
may not be said to possess given absolute amounts of Indian or 
White blood, but they will bear to one another such relationships 
that the subgroups will gade more or less evenly from an approxi- 
mation to one parent group to an approximation to the other. Two 
investigators using different criteria or different methods of hand- 
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acteristic and non-adaptive, show very much the same gradation 
ns evidenced by the physical characters of the subgroups. 

It muy be urged as an objection that such a method of selection 
of miscegenetic subgroups, a8 is here advocated, selects phenotypes, 
not genotypes. In such a complicated matter as human heredity, 
that person would be rash indeed who would agree to describe the 
unknown parents of a given known individual, or the children that 
he might beget. Certain single traits might be estimated with 
better than even chance of success, but the present knowledge of 
heredity is eo far too fragmentary to be used asa secure foundation 
for prediction or a basis for genetic derivation. A case recently 
seen by the author serves as an illustration of the argument, Ina 
well-known maternity hospital of St. Louis, during the course of 
delivery of a colored woman, the obetetrician was able to see (as 
is often the case) the head of the baby before it had entirely passed 
through the birth canal. He remarked that the hair of the baby 
was tow-colored.. The writer examined the baby and mother three 
weeks after delivery. "The mother had the depressed nasal root 
and nasal bridge of the Negro, flaring nostrile, Von Lusehan skin 
color value of twenty-eight on the forehead and twenty-nine on the 
breast, black eyes, and hair black, coarse, and frizzly. She showed 
few if any signs of White admixture, and claimed to know of none. 
The baby had fine, straight, blond hair which showed a slight red- 
dish tinge in good light. The eyes were blue-brown, the brown 
tending to be arranged in # zoned fashion in the iris. The skin was 
pallid, and as white as that of the average White child. The hus 
band of the mother was described by an interne as being about аа 
dark as she; but not quite so Negroid in cast of features. Even if 
one cannot be certain as to the paternity of the child (and the 
hospital attachés are inclined to believe the child legitimate) the 
phenomenon is a remarkable and unusual one. It is realized that 
the immaturity of the child makes description of its facial features 
useless. In this respect, the child was not remarkably different 
from any White child, but one cannot tell what changes maturity 
will bring. Again, years may produce deepenec pigmentation. It 
may be remarked that the mother did not at first believe that the 
baby was hers, and that she willingly posed with the baby for a 
photograph. 

If the workings of human heredity are sometimes as unpredicta- 
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ble as this case seems to show, is it not more practical, considering 
the paucity of extant knowledge concerning human genetics, and 
the occasional untrustworthiness from the genetic viewpoint of 
human genealogical data, to make as good a racial diagnosis of 
each individual concerned as is possible from suitable and evident 
data, than to search for genotypes in a world of miseegenation? 
If an individual has the traits of a racial group, he belongs to that 
group. The groups to which his (and his consorts) children belong 
do not directly affect the question. 

Race mixture has probably always been and is today prevalent 
іп the world. The statie concept of race is that of the person who 
deals with ideal races, which may not even exist except in the 
mind of the conceiver. From unknown antecedents come the varied 
members of a group of people. They move into an unoccupied 
geographical territory. They intermarry, eat the same kind of 
food, live together in the same climate, share the same culture, 
Intermarriage, natural selection, and isolation tend to make them 
homogencous. They become a new secondary race. It is possible 
that, the race is not new; that a group with a similar combination 
of traits has existed before. A group of immigrants comes into the 
territory, characterized by a diferent combination of traite. They 
subdue the indigenous group or are subdued by them, In any case, 
mixture occurs between the two races. The process of genetic ad- 
justment begins all over again; perhaps continues with isolation of 
the new group for a long time, but eventually the more or less 
stable equilibrium is again disturbed. 

An essentially similar train of events, multiplied manyfold, 
probably telle the origin and history of each of many of the second- 
ary races of today. Let the investigator, therefore, in identifying 
individuals with races, use the evidence of his senses and of perti- 
nent historical facts and what knowledge he haa of inheritance of 
traits. He will at least then have the satisfaction of dealing with 
tangibles. His groups live and breathe. 

lf a definite name is applied to a mee, let the donor define the 
name in terms of physical traits, instead of permitting the term to 
drift free and to be applied in the particular way that any investi- 
gator wishes. If the bulk of & populution cannot be placed in some 
racial subgroup, | or an approximation to that subgroup, then the 
term “race” is of little significance. Race is defined in terms of the 
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characteristics of members: Since, in the world sa it is, individuals 
appear each generation who exhibit new and different as well as 
old and well-known combinations of traits, races change from gen- 
eration to generation in the numbers of members, in reactions to 
environment, and, in case of miscegenation, in essential nature. 
The description af races nt one particular period of history is like 
a group of still photographs, while description of races through 
several periods of history resembles a motion picture in which not 
only one, but many of the subjects of the still pictures participate, 

This is not to say that races, being unstable, cannot be said to 
have attributes. The attributes of a race are in cach case thero- 
sultant of a complex of traits of that race that are themselves un- 
known (and probably unseen) but which are correlated with other 
traits perceptible to man's senses. Tt follows that the stronger the 
correlation between these unknown and known traits, the stronger 
the causal connection between them (either as one depending 
upon the other or both depending upon a third eommon eause!, 
the better will be that trait or group of traits for purposes of pre- 

To recapitulate, how can one resolve a racially mixed nnd hetero- 
geneous population into truly racial subgroups? A method sug- 
gested is that of sorting the heterogeneous racial sample into sub- 
groups by means of certain racial criteria. The criteria used should 
be non-adaptive, easily observed traits, which differ in their exhi- 
bition in the parent races. One is more certain than be otherwise 
might be of the usefulness of traits for meial sorting, if those traits 
exhibit strong linkage with other characters that vary with race, 
and if something is already known about the behavior of the traits 
in human inheritance. 





Race mixture as a general problem has been considered. In the 
Yucateean data lies an opportunity to apply specifically the the- 
ories and methods suggested in the preceding chapter. 

Briefly, the predominant in number of the two groups which 
mixed to make the Yucatecans of today were the Maya Indians. 
The other party of smaller number was most commonly of Spanish 
nationality. The mixing has been going on for about three hundred 
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and fifty years. Evidence of the physica! characteristics of the 
Mayas of pre-Columbian times is limited to what can be gleaned 
from the representations of Maya art. Descriptions by the early 
Spanish conquerors are few and of little utility. Fray Alonso Ponce 
is quoted os saying, “The Indinns of Acandon are very small.” 
Charnay (1887), who visited the country in the later part of the 
nineteenth century, gives the following list of Maya physical 
traits; 





Heads round Ears and mouths small 

Noses arched Eves black 

Jawe straight Hair straight, enarse, and black 
Chins round Complexiona reddish-brown 
Teeth gquare mand sound Chests deep 


Joyce (1927), mentiona the lack of body hair in the representations 
of art. 

Plate 5, from Spinden's A Shidy of Maya Art (1913), shows some 
facial characters of the ancient Maya that are seen in. Yucatan 
today. The nasal profile is represented as convex or straight, 
never concave; nasal wings are flaring; epicanthie eye-fold is often 
depicted; the ahin invariably retreats, in contrast to the protruded 

ves are high; there js little depression of the nasal 
root; the forehead slopes (but from cranial evidence we know that 
this is a result of artificial deformation). It is alwnys unsafe to 
accept representations in art of human physical characteristics as 
valid. The visitor to Yucatan is, however, frequently struck by 
the close resemblances between certain Indians and the represen- 
tations of their ancestors in ancient Maya art. 

Starr (1902) states; 


The Mavas are of littla statum, with not one tall subject in the series, Their 
arms are the longest observed, and the finger-resch index is the maximum, at 
108,6. 'hey are next to the maximum in ehoulder-breadth index. Their facial 
indices are the largest of our list (of Southern Mexican tribes), and their 
cephalin index next to the maximum. They have been c rized elsewhere 
as “short, dark, and brachyeephalic."” Short and brachycephalio they cer- 
tainly are, but hardly dark. ‘The hair is black nnd straight; in six eases the 
color was lighter or gray, and in fifteen cases it &howed a tendency toward 
wavy or curly, The beard was lighter in nineteen cases. ‘The growth of the 
beard is moderately strong, and its distribution much as tisal ifor South Mexi- 
can Indians): seanty to medium on the upper cheeks, absent from the lower 
checks, seanty or medium upon the chin, and medium to full in the moustache. 
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The eyes are dark brown and widely separated ; one-half the subjects presented 
a notable obliquity, though the character tends to disappear with age; in chil- 
dren it is almost universal and well marked. The nose is aquiline, though low, 
flat, und wide; the bridge is long, tometimes sinuows, and often projects se n 
central beak beyond the alae, Lips are of moderato thickness and do not pro- 
рее mush, 


Starr (1908) also writes: 


Among the village police force (at Hacienda Fan Jusn, near Tekax) one man 
had attracted our particular attention, pa representing s type of [noe quite 
commen among the Mavas, which wn had called the serpent face. It is round 
and broad. with retreating ‘chin and receding forehead and with curious, widely 








Moat if not all of Starr's measurements seem to have been made in 
the vicinity of Tekax, in the southernmost part of the state at 
Yucatan, 

From the foregoing paragraphs it appears that there are two 
sources of information concerning physical characteristics of the 
Maya Indians. They are (1) representations in art of the ancient 
Mayas and (2) more recent deseriptions of travelers and anthro-- 
pologists, In searching for traits suitable for definition of a pure 
Maya type, these sources were used, together with observations 
made by the writer in the course of his work in Yucatan. Of the 
total possibilities, those traits which are known to be non-adap- 
tive, easity observed, and which tend toward a qualitative ehar- 
acter were noted. Most of them had previously proved definite in- 
dividunl sorting power for race, as demonstrated in Table 2. The 
behavior of many of them in human inheritance is to some extent 
known, | 

Group A. Table 3 shows a list of trait categories which meet the 
above requirements for definite racial characteristics of the Maya 

All of these traits excepting prominent malars and slight de- 
pression of the nasal root have been tested and proven for their 
selective properties on certain measurements ш Table 2. Many of 
them-are the same as those represented in ancient Maya art, and 
all will be noted as very prevalent by the traveler in the Indian 
villages of Yucatan. It is unfortunate that estimations of height 
and breadth of nasal bridge were not made, but in a general way, 
use of the data on nasal profile and on amount of depression of the 
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TABLE 3 
(Definition of Group A) 

In the list of traits and their grades given, those set in capitals and amall enpitals 
or placed in quotation marks ore the ones used for separating, from the group of 
Yuestecans aes whole, a suhgroup approximating the Maya type. 

Ham 


Texture: Coanar, medium, fine. 

Amount of beard (or moustache):* 0" М". "в ғаз. 

Hair Coler: Brace, dark brown, light hrown, reddish-brown, red, blond. 

Eye color: Brack, Dane Baows, light brown, yellow-brown, greenbrown, 
blite-hromm, hhre. 

Skin color: Von Luschan’s scale "25" to LIP petunia 14 to light grades not 





well represented on Vou Luschan's 
Freckles: "0", " Mass", am, 4. ++, +++. 
Vamarioxs Pusceaizt Bont 
Nasal Profile: Convex, Srnargar, Covcavo-Coxvex, conenve. 
Nasal гроб depression; "0", "Su", "E", 4E, 4E. 
Chin prominence: "EM" +“. ++, +++. 
Malar prominence: am, 4, "4", "بوي‎ 
Улагаттоха оғ Ѕоғт Ранта 
Nasal Wings: Compressed, Manni, Ерліха, 
Eye-folds: Mosam, Errare, No Foto, eternal, 


? [Table 3.) In tbe defnition of the female Groap A. the amount uf Pain] e maark ja 
oot to be tæl, ol conme, a a eriberion. 


nasal root supply the deficiency. Dark and medium-dark pigmern- 
tation, straight, course hair, with seanty beard, prominent cheek- 
bones, and flaring nasal wings are accepted as general character- 
istics of most American Indians. Noses prominent generally and 
at the root, receding chins, snd more then occasional prevalence of 
epicanthic eye-folds are suggested as specific traits, Absence of 
freekles, except of the “mass” variety, involves the negative use of 
a criterion which has been found to indicate some degree of mixture 
between a dark and a more lightly pigmented race, which is here 
the case. When beard amount was discussed with reference to 
Table 2 a guess was made that there might be in this tase some cor- 
relation between amount of beard and age. Accordingly, the mean 
square contingency coefficient between these two was obtained; it 
showed a value of .399, Such a coefficient is not an extremely high 
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one, but it is high enough to command respect and consideration, 
One should not use the possession of only à * sm" or slight amount 
of beard ás a sorting criterion in this case. In order to make sure 
that the sorting method selects for race and not age, '*--" or 
averuge amount of beard is included among the characters for 
Group À. 

Tt has been remarked that persons who have Mongaloid or epi- 
canthie folds in childhood tend to lose them or to show them in 
diminished degree as youth passes. [t was necessary to find the 
amount of correlation existing between these variables among 
Yueatecans. The mean square contingency coefficient in this case 
proved to be .424. But Dunn (1922, p. 122) shows that not even 
all Chinese have such eve-folds, so that in the schedule for the 
Maya group the criteria were so defined as to include besides Mon- 
goloid and epicanthie folds, the possession of no fold at all. 

The traits enumerated in Table 3 represent in their nimber and 
quality one group which may be selected for characterization of a 
relatively pure Maya subgroup. In this and the following state- 
ments of subgroup criteria, itis to be borne in mind that the num- 
ber of traits and the traits themselves might have been varied from 
the traits and their numbers which were selected. The selections 
here given are specific but, nevertheless, typical examples of the 
application of the theory of racial subgroup sorting advanced in 
this study. 

Eight hundred and eighty adult males and six hundred and 
ninety-four adult females constitute for each sex the two series of 
unselected Yucatecans to be examined and sorted into racial sub- 
groupe. They shall henceforth be designated in this study, in the 
case of either sex, as Total Yucatecans. The intention is to select 
& series of phenotypical groups which grade from a subgroup of 
nearly pure Maya Indians to subgroups which have few Maya 
traits and many White characteristics. In the racial mixture which 
occurred a: Yeter; اا و یی ی ا‎ о the: orom 





койса that the icine which possess the greater number ot 
White traits are as closely related to pure Whites as the subgre 
characterized by Indian traits are related to pure Indians. 

Five subgroups were selected by sorting. The subgroup sorted 
according to the scheme of Table 3 represents the group which 
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most closely approaches the Maya Indian phenotype. IE that sub- 
group be designated Group A, then the others may be called 
Groups B, C, D, and E. 

Group B. The individuals who are to constitute Group B have 
been selected by the following criterion: any person who has all of 
the characters determined upon for definition of Group A, with the 
exception of any one character; e.g. à person who has all the other 
Group A traits but has low-waved instead of straight hair, or an 
individual who is Maya in all traits except that he is freckled. 

Group. C will be defined later. 

Groups D and E are to represent the Whiter grades of the 
progeny of the Mayn-Spanish cross. It is obviously unjustifiable to 
use for the sorting of Groups D and E the categories of traits re- 
maining in Table 3 after the Group A traits have been subtracted. 
The justification for assuming that a member of Group A belongs 
to that group is not that he has black hair, but that he has black 
hair and twelve other Maya Indian traits. Spanish Whites and 
Maya Indians possess several eharacieristies in common, It is the 
cumulative character of the possession of the traits which makes 
the members of Group A phenotypically Indian. All pure Maya 
Indiaris are said to have black hair; only some Spanish Whites have 
that characteristic. If, therefore, it is desired to sort out pheno- 
types which resemble the White side of the racial eros, the other 
colors of hair than black cannot be used as definitive criteria, for 
some Spanish Whites have black hair. If the possession of any 
other color of hair than black were used as « criterion in the sorting 
of an approximation to the White type, certain individuals of good 
Spanish type would thereby be unjustly denied admission to that 











Several other of the trait groups in Tuble 3 are similarly unsuit- 
able for selection of Groups D and E, Hair form falls in this classi- 
fication, ss do also eye color, presence or absence of freckles, form 
of nasal profile, amount of nasal root depression, chin prominence, 
and form of nasal wings. Five of the trait groups of Table 3 re- 
main; numely, hair texture, amount of beard or moustache, skin 
color, amount of malar prominence, and character of eye-folds: (In 
sorting female members of Groups D and E, amount of beard or 
moustache can not serve, of course, as a sorting criterion.) 

Trait groups having been selected, the next step in the process of 
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selecting the members of Groups D and E will be the sorting out 
of a group, characterized by the eriteria shown in the headings of 
Table 4. The group selected by means of those traits character- 
izes the members of both Groupa D and F; it will therefore havea 
temporary existence under the designation of “the composite 
group DE." 

A male individual is accepted for the composite group DE if he 
possesses three or more of the five traits shown in the table heading. 

A female individual is accepted for the group if she possesses two 
or more of the four traits shown in the table heading. The follow- 
ing combinations are possible: 











TABLE 4. 
terre EUM arum "Wis кше 
өле Shee whee шз ТЫ 
8/5 .... х х х ж х 
4/6 223 x x х x 
x x x x 
x x x x 
x x x x 
x x x x< 
5/5 x x x 
x x x 
X AX ж 
x x x 
x x x 
x x x 
x x x 
x ж ж 
х х x 
x x x 
FruaLEs 
Nd rir 
or ns пе Jiglu re "n + EC 
4 x x x x 
5/4 x х x 
к X x 
x x x 
x x x 
RA Шаң» er. * ^ 
x x 
x x 
x x 
x x 
x x 
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It is important to consider In the selection of the members of the 
group DE: (1) that each of these individuals possesses both White 
and Indian blood; (2) that the number of Indian ancestors of the 
group of Total Yuestoonns is undoubtedly larger than the number 
of Whites who have had a part in the cross; (3) that there is at 
least partial dominance in some of the Indian traits; (4) that link- 
age of genes may favor the persistence of certain Indian traits. The 
significance of these facts is that while Groups D and E more 
nearly approximate the White type than do Groups A and B, the 
former groups will still retain certain Indian characteristics. Be- 
cause of the four facts just enumerated, it will not be stipulated in 
the sorting of the group DE that its members shall have all of the 
traits mentioned in the headings of Table 4, but rather that they 
shall have certain proportions of those traits. 

In regard to the traits of Table 4, the objection might be raised 
that even though most Spanish Whites have “am” or +” malar 
prominence, a particular member of that group might be purely 
White and have at the same time very prominent malar bones, 
The use in sorting of only a proportion, and not all of the traits in 
Table 4 helps to provide against this obiection: for if the individual 
in question is aberrant in only one trait, according to the provisions 
of Table 4 he still has four of five characteristics which place him 
in the racial subgroup to which he should by right belong. 

Group C. Groups A and B, which approximate the Maya Indian 
type in appearance, and the composite group DE, which is char- 
acterized by possession of some White traits, each were sorted. 
With these three groups subtracted from the whole series of Total 
Yucatecans, the remainder which results is neither quite Indian 
nor quite White according to the selective characteristics chosen 
for use in this study, This residua! subgroup will henceforth be 
known as Group Û. 

Group E. Spanish Whites belong of course to that large division 
of mankind called the White race. But the Spanish themselves are 
a nation and not a гасе or subrace. There are, however, subracial 
groups in ihe Spanish nation. Therefore, in breaking down the 
composite group DE into the subgroups D nnd E, itis logical that 

pigmentation should be one suitable criterion for differentiation. 
The composite group DE deviates more 3 strongly from the Indian 
type than do Groups A nnd B, and Appro: 














MAYA-SPANISH CHOSSES IN. YUCATAN 49 


general White type than do those groups. Group E of the com- 
posite group DE is to differ theoretically, at least, from Group D 
only in possession of lighter pigmentation. However, since the 
criteria for differentiation of the group DE are not so numerous 
nor во definitive ns thè author might wish, it should be remarked 
that it ie probable that the lighter traits of pigmentation of Group E 
are linked with other White characters; in which case it is likely 
that the members of Group E approximate more closely to the 
White aide of their ancestry than do the members of Group D. 

A male or female individual of the composite group DE is ас- 
cepted asa member of Group E if he has two or more of the three 
traits of pigmentation shown in the table heading. The following 
combinations are possible: 








TABLE 5 
паты) ЖЕЛІ дысы 
14 or lighter а Ш ег ot lighter 
Zn axi PIE x x x 
аа Айан ж x 
х X 
м T 








Group D. Table 5 shows the method by which Group E is sorted 
from group DE. After Group E has been differentiated and sub- 
tracted from the composite group, the remainder represents 
Group D. 

Definition of Groups D and E marks the completion of the task 
of resolution of the racially mixed series of Yucatecans into sup- 
posedly racial subgroups. It remains to be seen whether the sorted 
subgroups present 4 uniformity of physical characters, adaptive 
and nor adapte: sufficient to justify the conclusion that relatively 
pure racial types have been distinguished. 


LENGTH DIMENSIONS OF THE BODY 


Stature. In both males and females, the tables for stature indi- 
eate. a clear-cut trend from lower values in the more Indian sub- 
groups to higher ones in the Whiter descendants of the White- 
Indian racial cross of Yucatan. ‘The differences that exist between 
the means of the subgroups and those of the Total Yucatecans are 
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TABLE 6, STATURE! 
Cramp Ма Вид Moan ® ть w. т 

Total Yuczteesns ,. 865. 137-176 3150434 12 34H00 3404.06 
Group A .......... 921 187-168 154715294 4865.10 515210 pipe Dt 
Grup B... ..... 194 141—170 15580-24 204.17 593.21 Әуре 
Group C.......... 3588 2141-170 157,254.90 35.4414 34609 5хре D 
Group D. ...... 45 147-171 15820-62 812.44 3587-28 SxpeD 
Group E 36 148-174 150,155.63. 0.349 45. $084.23. 4xpeD 
CUucerelod ssassn à TI65,00:.51 2.39 g.05 

Атапшай, 1894% 
Andalusian Moors 28 s 1604.58. 4.50241 2.80.95 

Coon, 1929 
penes tGeneral) . 1000 162.10 
Galaica ... .- 18% ы 100.00 
Cantabr ........ AT 161.00 
Vasco-Nuvarm..... 186 102 60 
Catalana ........, 182 103.50 
Castellans Superior. 179 101.90 
Aragonesa ........ 09 162.40 
Valencia ........ 87 161.40 
Castellani Inferior 139 E 102.20 
Amlalucin Min .... 4T z 182 п 
Andalucia Baja .... 137 = 181.80 
Inkes Baleares ..... 15 182.00 
Islas Cunnrins n 161.00 

Ноу Sainz and Aranzadi, 1894a. 
Spanish (Genemi) 7996 zia 164.50 
Spanish (General) . 0072 182.00 
Oter Professional 407 1071 
e Profesiona] "i 
Labore (Out. (Outdoor). S29 — ... — 10070 
Laborers (Indoor) oT 158.80 

(Horiz, 1596 
Mexiums ......... 48 siete 1861.11 5.985,41 3.71 38 
Teendals 22....... 100 Á 140-172 15571 
Сіз... 100 144—107 155.70 
Huaxtees, . ...-. 100. 141-168 137.08 
Chontals B0. 1550-177 150.50 
Mayon ........... 100 144-188 1855.24 
Тш .......... 100 144-167 15500) 

Starr. 1002 
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TABLE $. (Continued) 








| "with Total 
Groap Жо. Ваһ» Мња В.р. V. LETT 
Sinus, Pure,....,.. 537 152-190 172.40 5.04 зт 
Sioux, Half-Blood ,. 77 15-194 178.50 6,8] 5.02 
Hawsünss Pure ,.. 70 = 171.31 ».40 5.002.240 2:92.17 
P; Hawaiian, North 


s. dU 1562-181 17948212 672a 8E 3950. 





Fruanrs 





Total Yueatecana ., 687 125-100 143,874.13. 5.20.00. 4.01.07 

Group А.......... 124 180-158 1876-87 5024.10 352214 4xpeD 
Group B........... 228 121-156 14255-3] 4T4&15 $325.10 SXpe D 
бтонр С,,.. .. 199 185-1060 1438-34 510-217 3.312 2xpeD 
Group D ,,......, 6 195-100 Me4T=42 494430 8372.20 üxpeD 


Group E......... . 480 1353100 14670455 5.56=.30 13.70.27 5xpe D 
ВИН... DOL т 153.05 

Mezicuns ...... ... 99 1499-162 140.164.856 6585.80] 0а 

Mugm ........... 25 186-100 141.52 

Huaxtees ... 90 140-143 147.97 

Txendals 23 134-155  MS.B4 

Саз... S, 95 090-149 141.52 

Chontab ....:.... 25 159-156 145.06 

Таан... .. Өз 187-1569 144.13 
Starr, 1002 

Smith Call Students 100 152-170  102:804.38 5.56 АЖ. 
Bertillon and МасАшИҒе (Martin 





Нг Кэ (Миг, 1914) 
A M... 157 140-174 100.00 5.29 8.30 


Sions, Pure 
Sioux, Half-Blood.. 10 152-172 101.20 5.10 5.89 
t кн) 


150-175 162.00 
{ Haan, 1 N + North 


F, enia. North 


j£ 1541-172 161290 
10 156-167 152.00 
ML RE. 8. 159-171. 14.70 
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statistically significant. Group B's average for this measurement 
is less than that of any of the Spanish groups cited, but not much 
less. The male Spanish mean that approaches. closest ie that of 
Oloriz' indoor laborers. The stature of the average Mexican ex- 
ceeds that of Group E by about the same margin as that subgroup 
is surpassed by the lowest Spanish group. 

Starr's Mayas and Groups A and B compare well in stature. It 
would appear that Starr's subjects were probably rather Indian 
YXucatecans, His other tribes are also of the same small stature; 
the Huaxtecs alone approximate the standing height of. Group С. 

Sapper (1005) believed that middle Yucatan, as compared with 
the northern and southern parts of the peninsula, was the habitat 
of a taller variety of Mays Indian. If that wzs once true, it can not 
now be proven because of recently bettered facilities for population 
shifts and because of race mixture. 

It will later be shown that the subgroups differ in the kinds of 
work that their members perform and that the individuals of the 
Whiter groups tend to engage in occupations that give them better 
chances for growth and more adequate nutrition. Sapper (1105) 
states: The shortness of middle American tribea may be attributed 
to disease, insufficient, nutrition, and too early marriage." The 
effect of the environmental factor on stature is difficult to evaluate 
accurately, It seems probable that the effect of both racial (or 
hereditary) and certain environmental factors is reflected in the 
subgroup differences shown in the tables. 

There is also the effect of age upon stature to be considered. All 
subjects under the age of eighteen years were omitted from the 
total series for each sex. In age, the male group A differs from the 
average of the group as à whole (34.1) by —1.5 years, B by —2.8 
years, C by +1.6 years, D by +3.9 years, and E by --3.2 years. 
The female subgroup differences nre in alphabetical order: —0.3, 
+0.9, —0.9, +4.1, and —i.1. The age mean for the female Total 
Yucatecans is 35.3 years. The faot that both stature and nge are 
lower than in the group as a whole in the male Groups A and Band 
higher in Groups D nnd E suggests two possibilities: viz., (1) that 
the lower age means of the male Groups A and B and the higher 
ones of Groups D and ЕЁ may be merely accidentul: and (2) that 
amall stature may be correlated with youth. To find which of the 
two possibilities is the fact, coefficients of correlation between age 
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and stature were obtained for ench male subgroup and for the male 
group as a whole. The value of r in the case of the male Total 
Yucatecans is —.010 = 0020; and for the male subgroups in alpha- 
phabetical order: —.017 =.045, —.009 =,(48, —.014 = 036, 
+007 =.100, and —.032 =.10). In view of the absence of corre- 
lation between age and stature in each of the groups and in the 
group as a whole, it is established that the effect of age upon stature 
is negligible in each of these groups. 

The age means of the female subgroups sre such that no sugges- 
tion of kn age effect upon stature is given, Despite the fact that the 
nge averages for the female Groupa A, B, and C are almost equal, a 
constant rise in height occurs; and while Group D's age mean rises 
four years and Group E's drops буе, the rise in average stature 
continues. It may be concluded that age is not a significant àf- 
fective factor in the subgroup differences which nre to be discussed 
throughout this study. 

The seriation eurves for siature (Plate 6) confirm the findings 
of the statistical tables und add to one’s knowledge of the way in 
which the character is distributed within the groups, Bimodality 
seems to be characteristic of the D and E subgroups of both sexes, 
In the males, the taller modes for D and E are at about the same 
stature level as that of the Andalusian Moors, the only Spanish 
anmple for which geriation data were available. The higher modes 
of the women fall short of the Smith College Students’ mean but 
are immensely higher in centimeters than the modes for Groupa A, 
B, or C. 

Two other cases of race mixture are cited for comparison of 
results: the Sioux Indian-White mixture of Sullivan, and the 
Hawsiian-White cross of Dunn and Tozzer. The subgroup classi- 
fication of the progeny in each of these cases was based wholly 
on genetic histories, Sullivan doubts that the average stature of 
the Whites who mixed with the Sioux was ns great as the stature 
of those Indians; he is at n loss to explain the taller stature of the 
Half-Bloods. Dunn and Tozzer's F, Hawaiian males show bet- 
erosis, but the later female descendants of that cross are char- 
noterized by an increase in height roughly comparable with that 
observed In the means of the D and E women. Shapiro (1926) 
found heterosis in stature in his Norfolk Island hybrids. Binnott 
and Dunn (1925) state: "Hybrid vigor is noticeable only in the 





TABLE 7, ACROMIAL HEIGHT 








Group No. 
Тош! Yucatecans .. БеЗ 


рта 


Saux, са... 6 
Sioux, Half-Blood, 77 


Sullivan, 1520 
Hawaiians, Pure = 
Pi Breas North i 

итореял...-... 

Dunn, Tosser, 1028 


70 


lange 
115-148 
115-144 
117-142 
117-143 
120-143 
121-144 


114-119 
115-189 
118-141 
110-142 
112—120 
118-142 


124-162 
196-100 


155-150 


Ma 


Alon 
120 405» 12 
127.98 SI 
129.00 .22 
130.325 2.19 
130.30 —.65 
I31.81 «62 


132.58 


154.11 2.45 


132.50 
120.03 
123.30 
129.10 
128,67 


142.70 
142.80 


140.12 ».37 


s. D. 


&1@= 05 


3.54.1 


5,802.18 
0.12 —.46 
5,10 44 


3.35 » 32 


2.03 
5.07 


4.57 2.26 
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Y. 


3.05 =.08 
5.04 ».12 
3522.12 
3.00 = 10 
4.70 2.35 
4322.22 


3.63 5.24 


5.52 
4.26 


5.26 „10 


X ucstceennma 


Txpe D 
2xpe D 
5хре HD 
ixpe D 
3xpe D 


m — I rr co I 





"Total Yuoitemns . 
беріс 


Group E .... ы, 


105-136 
108-180 
105-151 
LU re E17 
113-136 
11-120 
107-125 
115-187 
109-128 
107-195 
115-129 
113-128 


120-144 


120-150 
124-142 


FruaLEA 


1153.80. «.13 
118.00 2.25 
115.14 «21 
110.51 = 34 
191.41 =. 00 
12020.53 
116.59 
121.30 
117.02 
116.56 
121.80 
118.13 


15142 »,35 


132.50 
133.30 


4.90 10 
4.54, 18 
4,58 2.15 
4 502,17 
5.00: 30 
A 14 9.37 


4.04 = 086 
3.85 =.15 
2.88.15 
4.07 = 14 


3.12 ».29. 


3.54 2.5] 


2.69 
3.92 


8xpeD 
4 xpe Dr 
xpe D 
5xpe D 
2xpe D 
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first generation following the cross, and gradually disappears in 
later inbred generations.” Race mixture between Maya Indians 
and Spanish Whites first occurred some three hundred years ago; 
exhibition of heterosis is not, therefore, now expected. 

The trait of stature is not one of the easiest to study in case of 
race mixture. Standing height is not in itself a simple length. It is 


TABLE 8, STERNAL HEIGHT 
Мат на 





or Total 
Temis 


Croup ма. Eze Mein B. D. Y. 
Total Yucabeeans .. 805 112-145 198.164 1| 4.904.08 1522.00 
Group À.......... 2991 119-140 120.674.334 4564.15 3,004.13 8xpeD 
GroupB.-........ M4 115-140 127,524 122 4.16 3564.12 5 xpe D 
Group C.......... 888 112-145 12892-.17 4504.12 5572400 SxpeD 
Group D ......... 45 1H5-H? 1299443 5.0439 4923230 5'xpe D 
Group E .......... 40 12-144 13059-06 550. 30 428230 Фуре) 





Рим алея 
‘Total Yuratecans .. GST 101-194 117.005,12 4,884.09 3.07 =,07 
Group A .-........ 182 105-128 116.824.24 4564.17 3 5.14 5хре 


Group B.......... 298. 105-128 117.20420 4404.14 3755.12 4xpeD 
Grogp.C .......... 199 102-1853 118.444.23 4.70.10 409214 ?xpeD 
GmupD ......... $6£ 100-134 119.73&.41 4.504.29 4.015.24 5xpe D 
Groep E .....--.-- 46 111130 12011-47 470.33 3.1428 4xpeD 


made up of several smaller segments which to some extent vary 
independently. The trait is also open to u certain amount of en- 
vironmental influence, such as favoring conditions of growth. But 
despite these facts, there seems good reason to believe that the 
mixture of taller people of White blood with the Indians of Yuca- 
tan has resulted after many generations in stature differences which 
favor those descendants of the cross who possess White traits. 
Acromial and Sterna! Heights. The statements made concern- 
ing stature apply almost equally well to acromial height and to 
sternal height. That is not st all surprising in view of the high 
spurious correlation which exists between stature and aeromial 
height. For the male group as à whole this coefficient ін 950; for 
Groups А, В, C, D, and E respectively it is 949, 937, ‚0952, .956, 
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Heterosis is again seen in the F, Hawaiian-White hybrids. The 
Half-Blood Sioux were taller than the Pure but their shoulder 
height is less. The explanstion may lie in greater amount of 
shoulder slope in the Half-Bloods. Such an assumption is inter- 
esting, for there is some evidence that а similar condition appears 
to be present in Group D and to a less extent in Group E. The 


TABLE 9, RELATIVE SHOULDER HEIGHT 


Mars 
= with Total 
Groap Қы Пат Mean 5. D. V. (Yucalernmà 


Total Yucatecans.. S28 80-87  —— 82 7754.02 1.42.02. L204.02 

Group A... .,..... 221 60-88 8878.03 0.08.05 119.0 None 

Group B... ....... 188  BI-8T 84Л4%2/00 102.04 123-09 None 

Group C.. ....... 50 5086 RR 105-490 1274.03 2xpeD 
бтор 2... 0 80-85 8453821 116400 ТИ l 3xpe D 
Group E.. оз... 89 Bl=56 Бә БТА Лі 104208 1.25.00. None 


Andalusinn Moors . 28 É 91.80.14 1.14.10 139-18 
Coon, 1929 


Hawaiians, Pure... 70 Кт 81.80 
Dunn, Tozzer, 1928 


FxwALES 
Total Yucatecuns .. 680 77-80 8271-45 117-208 1412.08 
Group À...-...... ШІ Bl- 8З.6б..06 110-484 1.454-/05 None 


Group ........ .. 915 19-85 8273-05 112=.0% 155=.0% None 
Groop C.......... TEE 70-86 — 8230-06 122-04 l37-.05 None 
Group D ia: 45 377-86 54502-14 148240 LT72212 None 


Grup E... $7 7985 8227-13 115=08 139-01 Ixpe D 








ifferences between the means of ucromial height and sternal height. 
range for Groups A, B, and C from 1.31 to 1.48 em. The difference 
for Group E is 1.22 and for Group D, 0.36 em. Tt does not seem 
probable that the members of Group D have higher placed тани- 
bria sterni, so that it seems logical to surmise that their aeromion 
processes lle at a relatively lower level. The females show a similar 
phenomenon, but with them it is Group E which shows the smallest 
difference between the means. 
Relative Shoulder Height, "Г index states the relation existing 
between acromial height and stature. Its table gives evidence 
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which tenda to justify the conjectures in the preceding section on 
subgroup differences in shoulder slope. Members of Group D of the 
males have, on the average, shoulder heights which, in relation to 
vertex heights, are definitely lower than those of any other sub- 
group. The female Group E's value for this index is lower than the 
other means, but the difference from the Total Yucatecans is not 
gignificant. 

Sitting Height. The rise in the means from Group A to Group E 
parallels the trend in stature. There is no doubt that this segment 
of the total length dimension of the body shows marked subgroup 





TABLE 10. SITTING HEIGHT 
Group Қо Tange Mean = D. : Yernterana 
Tota] Yurstecuns .. 802 60-04 B0.85...08 54-06 425.07 
Group А. 291 69-00 — 8008415 334-11 417-18 6xpeD 
Group H 198 ТІЗа  — 80.734,15 314-11 $84153 None 
Group C $50 60-02 81.004.12 3474.00 4234.11 2xpeD 
Group I 45 75-8898 — BLTT«.36 3.544.25 433431 kpe D 
Group È.. 45 75-01 52502 365 35-95 428430 4xpeD 
(Cacerefae 2... өз 54.10 
Aranzadi, 18045 
Andalusian Moore . 98 85.004 35 2735425 324-39 
Coon, 1929 
Mexicuns в ... 8514.57 344.46 43643] 
'Teentnls іші 100 74-02 3.00 
Chab ............ 100  T2-90 81.78 
Chontalé | во 73-00 MH 
Huaxtecs.. . 100 TE 53.08 
Ташый |. 100 74-89 8504 
Мауы ........... 100 76-89 8857 
-Btarr, 1902 
Sioux, Half-Hlood .. 77 68-08 89.00 439 4.80 
Sullivan, 1820 
Hawaiians, Tore 6D 90.1] =.2% 2.955,17 3.27.19 
Fi Hawaiian; North | | 
Éurspesn...,... 10  &3-04 — 90,504.82 355-58 434 
` Dunn, Totter, 1028 
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TABLE 10. (Combinued) 


ee 
Сер Хо. Range Мғав AD. LE Yura bop 
Talal Yucateezus ., 685 05-80 TA. GT.08. 3.04.00 — 4.07 =? 
Group A .... , 15] 68-82 7342-10 8422.14 463-18 4xpeD 
Group B.......... $48 45-52 — 7A$0-.13 250-08 3775.12 4xpe D 
Group Cii 109 05-86 ThOPS 15 Bad 4165.14 ?xpeD 
Group D ,........ 61 60-89  — 700499 2624.10 S431 буре 
Group E .......... 48. 40-539 — T76.284.3] 3.104.28 414620 xpe D 
Mexicans ..,...... 20 609-54 Ti.£2904.42 3354430 4325.38 
Мам ...... 95 05—709 128 
Hunxteca........-. 820 73-83 11.45 
Tena ......... №. 1-8 Too 
Chols 25 66-55 тіні 
Сотні... °з 7588 7880 
Teolsila ....----- . №5 15-87 13.30 
Btarr, 10402 
Smith Call Students 100 — 80-03 — 580844,20 £94 3.41 
Sheoperds ef al, 1020 
Sioux, Pure-... ... 120 Ti BEI 5.48 4.25 
Sioux, Half-Biood .. 198 606-00 63.00 4.91 5.01 
Sullivan, 10920 
Hawnüans Pure... 34 81-02 — 86.30 
1 Hawaiian, 1 North 
Fi Hawaiian, North 
European........ 10 80-80 57.50 
{$ Hawaiian, ] North 
| о ноч 87,40 


Dunn, Torxer; 1028 








differences, This fact is more clearly demonstrated in the geriation. 
curves, where bimodality is again seen as a characteristic of the 
male Groups D and E, and of the female Group E. The modes of 
highest frequency, us well us of highest value, of the male Groupe D 
and E coincide with one of the Spanish peaks. 

The approach of the Whiter averages to the Mexican and Span- 
інін means is fairly close. Starr's values for the Mayas are about 
the same as for Groups A and B; the Maynas are distinctly shorter 
than any of the other tribes which he cites. Dunn and Tozzer's 


MAYA-SPANISH CROSSES IN YUCATAN 59 


data for females and Sullivan's for both sexes indicate the same 
trend toward superior means ss before, 

Tibiale-Sphyrion. No direct measurement of total length of 
the lower extremity was made in this study, However, a good 
estimate of the values for the subgroups can be obtained by sub- 
tracting in each case the mean for sitting height from that of 


TABLE 11. TIBIALE-SPHYRION 


Marra 
zigniürapee 
anth Total 
Grong wo Наши Mean s. D. ¥ Yucatecana 


Total Yucatecans .. 492 50-41 — 335.824.400 201-0% 561-248 
Group A. ........ 128 30-1 — 35.524.1€ 1.974.008 4 2xpeD 
Стоир В._........ 108 3031 354-19 14014000 539495 SxpeD 
Group C ........., De 80-40 30.10 =.00 I DT= 07 548-18 3xpeD 
Grup D ......... 9% Bt 45097 436 2222.10 6.17.52 None 
Group E. ...,.... 80 32-40 5619.28 154.18 2236-40 1xpeD 
Сасегейоя ........ 83 A 38.00: 

ñranandi, 18945 


1 Hüñe das (Сидра даф. 


stature. For males, the results are (in alphabetieal order): 74.68 
75.07, 76.14, 76.49, and 70.85; for females: 68.54, 65.68, 69.39, 
70.41, and 7048. The tendency toward rise in the Whiter means 
is manifested here us in sitting height. Since no statistical còn- 
stants are avnilable for determination of the significance of the 
differences, no definite statements can now be made as to whether 
there are proportional differences between the groups in relative 
length of trunk and lower extremity, 

Data for tibiale-sphyrion length were obtained for males only. 
The evidence for significance of differences is not as clear-cut as in 
the ease of sitting height, but real subgroup differentiation does. 
occur. The table showing the proportion of trunk height to body 
height should next be considered. 

Relative Sitting Height. In neither sex are found significant 
differences in mean relative sitting height. The Maya Indians are 
short. people and the segments of stature are gbori in comparison 
with those of the Whiter progeny of the cross.. But the proportion 
of trunk to stature and of total lower extremity length to stature 


does not significantly vary. 
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TABLE 12. RELATIVE SITTING HEIGHT 


Grip 


Total Yuestecans _, 


Group À .... 
стер С... 
Group D 

Group E .. . 


Coon, 1029 
Nahua 


BET Сы 


Pim 1 ш ü 


e Diss із =: 


Yokuts.....-.... 


North Chine .... .. 


Maasai , 


Mexicans 





(Martin, 1914) 


MALES 


Maran 8. D. 
85173... 04 158-30 
5170.07 1535.05 
51.88.07 1.50 4.05 
5L632.05. 1.55 9.04 
B1575»17. LTOs.IZ 
51.872.168 1.55.11 


5L894.17 L35-.12 


51.40 
51,80 
52.20 
2.90 
55.20 
52.70 
53.00 
53.70 
48.90 


51.75*».10. 1.02.12 


41.00 
52.80 
51.79 
53,50 


51.40 1.68 
51.00 1.94 


5.6] =.11 138.08 


Steet 1042.16 


V. 
216 05 
298.10 
Q SU 10 
2.06 «.0T 


34382494 — 


244 21 


3.13 =.28 


3.26 
3.70 


2.02 =.15 


1.99 
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Croup Мұ, 
Тоїа] Үшса!есап# .. 68$ 
Group .......',. 151 
Group B 225 
Group C 100 
Group D 61 
Group E An 
Mezicans z0 
Huaxteecs. . 20 
Tendals . 25 
Chontals..... #5 
Smith Coll. Students 100 
hahum ¿,....... 
(Martin, 1914) 


Sioux, HaM-Blood .. 10 
Sullivan, 1920 


Hawaiians Pure... 34 


a m d ome m d 


TABLE l8: (Continued) 


45-50 
41-54 


52-53 


52-55 


Mirin 
51.71 0 


51.61.04 


51.72 «.08 
51,74». 04 


351,76 2.00 


51.75.08 
5178 ».14 
51.50 
32.50 
53.00 
52.90 
53.10 
54.20 


53.38 = 88 


53.60 
52,20 


31.40 
51.40 


58.10 
53,30 


53.70 


35,00 


aD, 
ОТВ =.01 
0.7] = 03 
0.78 =.02 
0.54 = 03 
0,72 ».04 
0.85 a. 00 


1.14 =.10 


1.31 


1.00 
2.75 


Y. 
1.52 = 03 
1.38 =.05 
1-50 ».05 


1.63 =.06. 


1.38 =.08 
1.04 =, 12 


2.20 = 10 


2.46 


2:71 
5.35 
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ae 


with Tita) 
^Y ucmiacaT 


9 pe D 
None 
IxpeD 
None 
None 


Hf other peoples are compared with the Yueatecans, it is noted 
that, in comparison to standing height, the Yucatecans’ aitting- 
height average is smaller than many. The converse of this state- 
ment is that; in comparison to stature, the total leg length of 
Yueateeans is greater. The relative chortness of trunk of Mayas 


TABLE 13, SPAN 
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м 


151-181 
155-181 
151-180 
155—181 
155-176 


142-152 
148-179 
150-176 
145-172 
142-133 
129-178 


156-202 
164—198 


&. D. 
6,24 2.324 
5.02 2.34 
6.05 » 60 
0.02 2.41 
2.70 x. Sb 


Mean 


160.06 = 34 
105,04 = 45 
[65.76 = 36 
167.53 ».58 
105.50 =.55 


108.80 


172.11 4.80 694,50 


HA A0 
163.00 
104.12 
160.34 
161.33 
101,40 


151.40 


7.03 


Fruites 


3.70 =. 15 
3.41.21 
4.2] 2246 
4.50 2.24 
1,635.23 


3.63 2.53 


8.87 
3.53 


Yuraterana 


2xpeD 
Nome 
Sxpe D 
None 


oo ———— € — T — Ó———————— 


Group Ме. 

Total Yucatecans .. 152 
Group A. 61 
Gmup B....... a1 
Group C ... 4n 
Groups D and E 11 
Cacerefios- ... 

Arauzadi 15945 
Andalusmn Moors . 38 

Cool, 1920 
Chontals . , B 
Hunsxtees. . , 100 
тии .2......... 100 
Totti аа ME 
"Irendals ¿........ МЮ 
Chola ... 2.... 120 

Starr, 1002 
Sioux, Fure.. .. .- S88 
Sonx, Half -Blood 58 

Sullivan, 1920 
Total Yucstecans .. 107 
Group A .. 24 
GrowpB .......... 84 
Group C .......... 41 
Group I 
Group E 
Mayar -.. 25 
Chontals ........ 25 
Тәсініз . بے‎ ЕЎ 

Starr, 1002 





135-100 
139-162 
141-166 
UIH 
145-180 
data 

141-150 
140-157 
131-150 
136-154 
141-101 
134-150 


146-178. 


150-180 


150-150 


151.60 4.35 
152.90 «.57 


5.34.25 


oe = 16 


412440 270420 1хрер 


162.0T«00 5.824 47 $.53<31 None 


12907 


148,24 
150.38 
145,56 
143.81 
15026 
145.26 


1064.02.45 6.70 


168.30 
hin дщ) 


645 
0.79 


4.00 


3.58 


4742.35 £14223 txpe D 


and Yucatecans in general seems to stand midway between the 
low averages of some Negroes and the higher of certain Europeans. 
This characteristic should be kept in mind in the later discussion 
of body breadths. The Yuctatecan average compares well with 
Starr's Mayas and Chontales and Sullivans Pure and Half-Blood 
Sioux. In neither Sullivan's пог Dunn and Tozzer's cases of race 
mixture between Whites and other peoples does alteration in 
average of relative sitting height occur. 

Span. Span is an unsatisiactory measurement from the anthro- 
pological viewpoint, beeause it combines two independent variables 
—shoulder breadth and the two arm lengths. It is, however, highly 
correlated with stature. The coefficient of correlation existing 
between these two measurements for the male Total Yucatecans 
is 852, In view of the evidence for high correlation, it is remark- 
able that the trend toward higher stature in the Whiter groups 
is not mirrored in the data for span, It is true that Group © of 
either sex does vary somewhat from the Total Yucatecans (but in 
opposite directions for the sexes), and that the samples in Group D 
of either sex nre amall. Even so, the results are interesting; for 
Starr's Mayas, although the emallest in stature among the tribes 
cited, have the next to largest average in span. 

Relative Span and Reiative Total Arm Length. In comparison 
to stature, span of the Yucatecansis large. Groups C and D have 
amaller averages thun the others, in beth sexes, but the numbers of 
eases for the Groups D and E are too small for certain interpreta- 
tion. Sullivan's male groups are indifferent in this index: his Half- 
Blood females react in much the same way as the Whiter Yuca- 
Lecans. 

Since span itself is a composite measurement, the question arises 
as to whether such a difference in proportion is due to the factor in 
span of arm length or to the factor of shoulder breadth. 

The figures presented for total arm length were arrived at by 
addition in the case of each group of the averages of acromion- 
radiale and radiale-daetylion. Relative total arm length was then 
calculated by division of each sum by the appropriate mean 
stature. Groups E of both sexes are characterized by arms which 
are shorter in proportion to stature than is the ease in the other 
groups. Again, Sullivan's two seta of males are alike, while his 
females differ. The latter variation ie in the same direction as that 
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TABLE 14. ARM LENGTH 


Тол! Үлгайсаня .............-.-.-.-. 9.06 44.5 
Group A... _- eh tsi ote atlas $e d4.ü 


Стоыр ©... aici paar aiia 491% 44.6 


(Ос реа претит орала = еч 70.08 44.0 


быт, Ре (А0)... -:---.-..-........ "Ton $4.0 


Ниет ие». ‘wens 71,18 453 


"Dus; CRISE 1928 


5а 7 








Bei A. ги а ру ы 
Group В.......-...-..-...---....... 03,38 3454 
Group C лана сесара: a OR 34.1 


"OHIO MM NE NEUE б 430 
Sioux, Pure (154) . "нола, ЖЕЛЕ TL.80 44.9 


Sioux, Half-Blood (19) Neon nel mn Ик А .. TROD аа 
Sullivan, 1920 


P, Hawaiian, North Éuropesn ........... 70.10 ит 
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TABLE 15. RELATIVE SPAN 









Мака 
= = = — 
| | | with Total 
батыр Ma Hinge Mean 8: П. v. Y nrabecrna 


Total Yücatecans .. 152 10Ұ-118 10042»1% £122.05 1.902.058 

Group А.......... Ul 108-112 10642-10 224-14 210-13 іхрер 

Groop B... 22... 31 105-111 10674-35 204-417 1M =0 lxpe D 
Соар ars 40 102-111 10610-20 9102.14 L082.12 IxpeD 

Groups D and E... 11 102-105 105.36 


Chinese mu Е п ü om ен a Hr. 10 
атана ..,-.---- -- 12.60 
Koresus ..... T 104.00 
Eskimo (Nunat = E 103.10 
Арыый ГГ ап & 103.30 
ا‎ т | = 100.20 

ао 1008.00 

мана: 1914) 


Chontals. ......... B0 ӨБ-ІШ 108.10 
Teendala ......... 100 — 98-109. 103.40 
Husxtecs.... -. .. 100 998-100 108.70 


Chols ............ 100 985-109 103890 
Moya ....-...... MM 100-1M 105.60 


Sik, Pure. . 534 95-112 (16520 Al 220 
Sioux, Half Half -Blood . . 4 00-112 105.00 219 2.09 
Sullivan, 1920 - 


"otal Yuciterana .. 107 96-113 T06002.17 £352.12 4801-41 
Стоир А .......... 34 105-109 100.0120 1.02.18 1515.18 None 
Group В... .-....- 35 100-112 106.545.232 $772.29 200421 2xpsD 
Group C... ...... 41 101-113 10578-34 297-117 8415-2468 IxpeD 
Group fy ,........ 7  $6-100. 104.43 

Group É......,.... No data 


Maygr ......... 4. 25 90-111 101.70 
Huzitecs... ... .. 20 95-108 1602.00 
Tsendels ......-.. X5 96-107 101.10 
Chob ;::.....e. %5 #6-107 101.70 
Chostahb ,........ 24 96-106 101.50 
"ТЕСЕН .......... £5 45-105 100.70 
Starr. 1002 
Smith Coll, Students 100 04-101 00.41.10 148 1.49 


` Steggerda d al., 1029 

Belguana ....-...... s E 101.00 

MANI. 2. ID 
(Martin, 1914) 


Sioux, Pure........ 156 07-111 10530 2.52 2.11 
Sioux, Half-Blood, 19 100-107 103.80 1-75 1.60 


Suilivan, 19520 
с ———————————Є—ЄЄ—Єї—Є—ЄЄ—Єт 
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of the Yueatecang. In comparing the Mayas with twenty-two 
other Mexican groups, Starr states that their arms are the longest 


observed. 


modify this unusual trait. 
shoulder breadths of the various types of Yucateeans. 


TABLE 18, ACROMION-RADIALE 


It is not strange, then, that White admixture should 
It will be interesting to compare the 








Steggenda ef al., 1929 


Marks 
Siunilcance 
perp Мо Hap Мғаз &, [x V. Тынын 
Total Yucatecans , 404 — 24-35 — 9893-00 1.55.04 6302.14 
Group A .. ...... 129 24-88  28.41-—.10 L77-T 619-26 Зухро 
Group E ‚ 109 24-35 3863-12 153-08 6394920 2xpeD 
Group C .. 198 24-35 — $9.18-.00 1.859,00 6,3421 S3xpeD 
Group D ......... 38 2653 3957-22 183=15 64354355 9xpeD 
Group E ......... £7 3924-52 — 2004-25 194-18 068-61 None 
Aranzadi, 15045 
DE 
Total Yueutecans .. 385 — 20-55 — 2620-00 164404 024-15 
Group А .......... 04 29-29 — 9597-10 1502.07 578498 SuxpeD 
Group B .......... 127 22-35 2054-10 1,06-.07 6304.27 None 
Group. C 119 22-3] 2635-10 102-07 8.15427 1xpeD 
Group D ji 94-51 — 26.69.18 1522.13 3.71440 #хре0 
Group E $4 90-29 — 9008-29 2068-20 74974378 None 
Smith Coll, Students 100 25-35 2916-11 1.68 5.71 








Acromion-Radiale and Radiale-Dactylion. The notable char- 


acteristic of the statistical tables for le 





«th of the two arm seg- 


menta is that although step-like rises occur for each measurement 
in either sex through Groups A, B, O, and D, the means for Group E 
fail in continuation of the upward trend. This fact fits in nicely 
with the deduction made in the section on total arm length — that, 
in proportion to stature, arm length in Group-E is less than in the 
others. 

Intermembral Index. The proportion existing between length 
of the lower extremity and stature does not vary among the Yuca- 





TABLE 17. HRADIALE-DACTYLION 
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Маша 
Curup ж. Жән | Мың a p. Y. T 
Total Vucateeans .. 49$ — 36-40 — 4073.00 TAH Ba 
Gmm... НӘ 36-2 — 3342 1.964,08 4504320 $xpeD 
Group Н МЕ 3040 — 40.652.138 2044.00 5024.23 Nona 
Group C |... 108 56-46 4002-05 158.07 483-16 £xpeD 
Group D .. 852 38-45 — 41.00.28 100416 44039459 іхреП 
Group E... 2 #844 Им 1565-15 402-37 IxpeD 
Сасетеїйа ıı. 24 43.13 
Aranzuli, 18945 ú 
FruarEn 
Тош) Үш өе сапа, 395 30343 — 37.1240; 198-405 528.13 
Group A . š 30-3 MH £02-10 547-497 1хреШ 
Group B... . ..... 127 3243 37042.2111 188-08 508-31 None 
Group C .li9 352-43 — 3720-12 1022 DR 5318-43 IxpeD 
Group D | 51 94-49 574Т= #17 220-19 603-30 1хрер 
Group E 9% 52-4] — 37.004,26 1.80—.18 503-49 None 








TABLE 18. INTERMEMBRAL INDEX 

















[Acromison-Rarlinle + Rarliale-Dactvlion) 
(Stature — Sitting Height) 
Mamas 
| with Total 
Мы Паре Mean R D. Y. Yucaterxna 
Total Yucatecans .. 404 70-100 (00-10 345-07 77-08 
Group А HD  &i-104 Moat 374-16 4072.17 2xpeD 
Group B.. 108  Bü-106 91074249 3435-16 3744.17 None 
Group © . . 198 70-101 01.97-15 316211 340812 £xpeD 
Group D ....... 32  86-I00  82.00-.30 820-28 $58.57- 30 lxpeD 
Group E eT 84-10]  01374.5] 3.022,38 43280430 None 
Fuara 
Total Yumicenns . 495 — 51-104 0105.17 30605409 309.10 
Group A Of 86-100  20022.24 5324.17 378-18 Моне 
Group B 127 BEHI  01485.23 3.00417 425218 S3xpeD 
Group C 119  Bl-100 0100432 12.519415 3.835417 None 
Group D ; 41 ВТ 8081-10 3.21227 3457-3] S3xpeD 
Group E $4 53-08 — 8971-47 3442455. 3514.37 ?xpeD 
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tecan types; the similar proportion of total arm length to stature 
does so vary. Intermembral index, which represents the ratio be- 
tween length of upper and length of lower extremity, is thus ex- 
pected to be, and is, smaller in the Whiter groups, especially the 
female. The deviation from the Total Yucatecans' mean is espe- 
cially marked in the female Groups D and E. No male subgroup 
varies significantly in this index. 


Biacromia! Diameter and Relative Shoulder Breadth. It has 
been noted that span fails to increase through the subgroups A to 
E as does stature. It has been pointed out that arm length, in 
comparison to stature, is less in the E groups of both sexes than in 
ihe others. The question arose as to whether shoulder breadth, 
being a part, of the span measurement, is an important factor in the 
Tesi shortening of span in the Whiter types. The tabular data 
| nial diameter in the males indicate that from Groups A 
ia sien int medna cotars, stich as is seen in stature, but it is not 
continued through Groups D and E. The seristion curves (Plate 
7) tell the same story for Groups Á, B, snd C; and higher fro- 
quencies of low values are seen in Groups D and E. Among the 
female types, no truly signifieant variation in average appears. 
Group E's seriation curve is irregular, but the modal value is the 
same for all groupe. The result is that the means for relative ghoul- 
der breadth are less in the Whiter femnle types, but of the same 
general magnitude in the subdivisions of the male Yucatecans. 
The low values for the Groupe E in the relative span sverage, then, 
nre principally due to smaller proportional length of arm in both 
sexes, and in the females partly also to relatively narrower shoul- 
ders "The sexual difference in reduction of relative shoulder 
breadth in Yuesteenn race mixture reproduces a phenomenon 
noted by Sullivan in his Siouan case. 
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TABLE 19. BIACHOMIAL DIAMETER 


З 




















Матла 
банер Ка Бал Meran AD Y, i ere da 
'rota] Yuenterzna . 44 3? 27.584.086 1379444 4582.10 
Group А 129. 34-41 — 37.279.10 1072.07 4484.10 3xpe D 
Group BE. 108 332 3743.18 1.779.108 4718-32 lxpe D 
Group C _. 194 324 3758-08 180408 347415 3xpeD 
Gmupl) .. 32. 35—]) — 3772-20 1.08.14 4454.38 None 
Group E . т MHI 31962 157-15 440-40 1xpeD 
Andalusian Moors . 95 37.04.25. 1.0718 5.23.47 
Coon, 1929 
Chortals 9 31-399 33.17 
Hunxtec: 100 52-40 35.02 
Mayas .. 100 3280 — 301 
Таоа 100 91-39 34.69 
үлгү 100 30-40 — s429 
Chis 1, 100 290-39 mort 
Starr, 1009 
Sioux Рие, ,....., 5398 30-44 38.80 1.93 іш 
Sioux, Half-Blood . 78  s2-42 38.00 1.89 4.88 
Sullivan, 1820 
Frua 
Total Yucateeans 3805 20-30 443] =.05 1.5840 461.11 
Group A... $ 31-38  34.594.09 134.007 3005.10 Nane 
Group H i27 26-39 — 341854.10 148-.07 477-20 Ixpe D 
Group C 119 231-38  24504,08 1332404 591217 2»peD 
Group D 41 30-37 8420-10 156=13 455-89 Nana 
Group E #4 260-37 3377-37 20505438 TSTe77 lxpe D 
Moys 95 99-55 Mi 
Huaxtecs. . 20 50-30 3278 
Tzendali . 25 90-55 31.88 
Chol |... 25 20-34 31.05 
Chontal .. £5 30-35 з: 
"Тина .... 25 9845 — 3201 
Smith Call. Students 100 81-40 35500-40 151 4.24 
Steggerda e al., 1929 
Sioux, Pure.. 157 30-0 35.50 2.00 5.01 
| | 50-40 — 3240 og 0.24 
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TABLE #0. RELATIVE SHOULDER BREADTH 
Group Мә Hange Moan s. D. у; Yucutecata 
Total Yucstecans .. 804 — 21-27 — 240824,05 1109-02 494-09 | 
Group À .... .]129 . 22-28 3415-08 095=0 5.932.148 Туре) 
Group B .... ‚ 108 21-24 *4.11-,07 1042.05. Sls OD None 
Group € 1908 21-20 — 24084405 L0203 4446.14 None 
Group D. ......... sz 21-27 924.004,13. L00-400 4424,27 None 
Grup E .. ST 29-26  $25935-15 L12-10 4458-43 lxpeD 
Andalusian Moors esu : e715 Lit=.10 5.10 = 46 
Coon, 1929 | 
French каз жаш F° ae Sw = шш 18.00 
Чака ..._........ ... I 21.20 
atin Negroemi. u =. "rd £].Bi 
БШШ", ооа а = 22.40 
Eski (Na stagni) = 2310 
HOMES =: g2.00 
(Martin, 1914) 
Siow, Pore..,....., 5% 17-ға exo 1.10 4.88 
Біпих, Half-Blood. 77 I" $2240 1.01 4.51 
Sullivan, 102i 
Chentals ......... Bh 19-24 FIPO 
Hustiess,....,,... 100 2125 $280 
Maps ......... , WO 91-45 23.10 
Tress „......... НЮ St 21% 
Chois ... .. ..... 100 20-25 24.10 
Starr, 1902 
"Total Yocatecxns .. 395 — 10-26 34300-04 100-002 450-1] | 
Group À.......... 4. 22-20 2413-07 100205 4144.20 *xpeD 
Group B ....... I? 15-20 — 2292-00 L04-04 4255.18. None 
Group ЄС. 19 22-26 9303-06 101-05 430-19 None 
Group D .. 91 9930  23322.]4 L12-10 £804] 4xpeD 
Group E ‚ 94 1036 2346-18 141-16 601459 £xpeD 
Шора .. 2 (5:23 3240) 
Huaxtecs. 20 31-23 #2.10 - 
"Ган 25 20-234 müi 
(Chole .. 93 20-25 @1.00 
Chontala £^ 20-94 — $200 
Тесла 235 SDA — $24.10 
mE їй 
| 10,30 
м. Dina 
ce (cd T 22.40 
Майна £1.00 
(Martin, ing | 
Sioux, Pure........ 197 900 32240 190 sW 
Sioux, HaH-Hhod.. 19 10-24 21.90 1,35 6.14 
Sullivan, [ihe 








Bi-Iliac Diameter and Hip-Shoulder Index. Inspection of the 
data for males on breadth of the body at the iliae crests enables 
one to say: the larger the type of man, the wider his hips. That 
sort of statement was not found strictly applicable in regard to 





TABLE 21. BI-ILIAC DIAMETER 

Group Mu Range Мал 8. 0. Y. таныл 
Total Yucalécans .. 492 — 24-32 2510-04 14-503 5.11.11 
Group À .......... 129 24-81 9777-08 120-05 4.05220 üxpeD 
Group B... 108 94-3] — 9816-10 1.58—.07 561-26 None 
Group C .. 1l9T 24-32 9841-07 1404.05 408-17 4xpeD 
Group D . 39 #958-527 9896.15 1505.13 8450-45 Nom 
Group E.... .. g8 27-308 2585-16 11850 414439 SxpeD 
Andalusian Moors. 98 90.01.90 2952 M) Т.2Т а 4 

Conn, 1029 
Fma 

Total Yurutecana .. 104 — 94-290 — 9704-10 237a Il 843-40 
Group A .. 10 294-52 21748-34 2.20.94 37.05.87 None 
Group B.. 30 241-354 27.004. 25 2334.18 B.352,04 None 
Group € .. 31 95-50 — 2803-32 4063443 0.554.580 None 
GmrupD ... о 04-97 зп 
Сир Е... G 273 — 98.35 
Smith Coll, Students 100 — 24-52 23.55 1.56 5.43 


Steggerda nt aL, 1029 
Japanese, Hard-working . 
Украин Leisure class... 

(Martin, û14] 


2740 after Ogata 
25:30 after Ogato 


shoulder breadth, so that in average hip-shoulder index, Group A 
has a probably significantly smaller mean, and Group E s probably 
greater. In other words, it is probable that, as compared to shoulder 
breadth, the more Indian Yucatecans have narrower hips than the 
Whiter ones. 

The female data for hip breadth are scanty. It may be that the 
mall number of cases of the extreme subgroups does not permit 
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significant differences to appear, However, the difference between 
A and E means in the males is 0.88 cm.; the similar difference for 
females is 0.65 em. From averages of hip breadth and stature, 
relative bi-iliac diameter was calculated for the Yueatecan sub- 
groups. All of these values were found to greatly exceed that, of the 
Smith students, but the latter were not considered comparable 
because of differences in age.. Ogato’s data for two social classes 

Japanese indicate the presence of another factor worthy of con- 
sideration — that of functional or environmental influence. It is 





TABLE 22. HIP-SHOULDER INDEX 
Bi-line x 100 








Himcrominl 
Мать 
wath Total 
Crop Na Bange Mean 5, D. асады 
Total Yucatecans .. 492 — 05-88 — 75.07.11] 58.782008 454014.11 
Group A... М8 06-56 74094329 373-.18 50021 2xpeD 
Group B los — 65-85 MAS 430.20 23,80.27 None 
Group ........ 107 66-83 7539217 33022.12 4812.18 іхреП 
Group D ... ... , s? 60-82 7488-74 $84-94 39743? None 
Group É.......... № 71-80 7575-21 8358-42 814-270) Әуре 
Sudan Negroes... _.. Гира 74.00 
Igorots (LowIund) | 72.90 
Germans (Baden 75.80 
Jews. . 74.20 
Jews (Weinenbert?. 70.30 
Igorota (Highland). 75.40 
(Martin, 1914) 
Fuss 
Total Yuratecana -. 104 — 07-94 8055-40 601-28 7.47235 
Group À 10 71-9? 8070-11 708277 877256 None 
Greup Н 30 07-53 MIS 4042,40 7422.57 іхрер 
Group C. 31 TFM — BLIS&44 5982435 бШЛй»Ш} None 
Grip p g ТІ-Ш 52.30 
Group E 8 1355 ELM 
Smith Coll. Students 100 60-87 7040-4098 411 17 


Steggerda et al., 1529 








MAYA-SPANISH CROSSES IN YUCATAN 73 
probable that a tendency toward squatness of build, and that hard 
work and child-bearing are all responsible for the generally high 
indices of Yucatecan women. It is to be regretted that a larger 
number of these women was not measured so that it could be 
certainly determined whether or not the female Whiter Yuta- 
teeans differ significantly from the Indian women in this respect. 





Chest Breadth. Coon'’s Andalusian Moors exceed the Total 
Yucatecan males in average stature by over seven and a half centi- 
meters. The Spanish group's superiority in breadth of chest is only 
about four-tenths of « centimeter. Relative chest breadths for the 
two groups are roughly 18,19 for the Yueatecans and 17.56 for 
the Moors. It should be made clear that the relatively large chests 


TABLE 23. CHEST BREADTH 


E فاگ ی‎ 
| | wiih Total 
Na. Папе Mean =. Eh. v. Yorn tame 


rau 
Total Yucatecans .. 153 25-32 ZB a OBE 1.39.05 4885.18 
Group A ......... бї 25-38 28.29.13 1494.00 527232 IxpeD 
Group Hl .......... 81 96-31 283-12 156%. 440455 IxpeD 
Group С....... 50 259-952 9572-18 198.00 440,50 әре 
Groups Dam] E... 11 97-59 — 2801-25 1944.18 4294.53 lxpe D 


Andalusian Moore . . 98 T 258,822.28 2042.1] p 7.08.63 
Coon, 1929 
African lE rer 26.00 
French. . ае 26.90 
Митий» ..... Vf es 20.70 
(Martin, 1014) 
FruaLEs 


Total Yucatecans .. 107 22-33 — 2643214 210-10 THOS 
Group A _......... $4 23-30 20.535224 L729.17 041-148 None 
Group B -.......... 35  £3-30 — 2603-40 173-.14 072-4 3xpeD 
СӘС... 41 ғ: 2646-21 204-185 1.0757 None 
Group D ....... 7 7-13 — 2980-38 229.41 707-14 4xpeD 
GroupE .. .... No dala 


Smith Call. Students 100 — 21-28 — £547.08 130 6.10 
Steggerda et aL, 1929 
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of the Mayas and Mayu-Whites are not caused by living in a high 
altitude, for the whole peninsula of Yucatan lies near sea level. 
The-male subgroups show no certainly significant differences in 
breadth of chest. The female Group D with its seven representa- 


TABLE 24. CHEST DEPTH 








Mates 
Bumifieann 
Grp ^o, — Range Mean s. D. Y. Yucatscnma 


Total Yucateeuns ,. 153 — 14-22 18.74 «.07 1.304,05 8.04.97 
Grp A... ....... №1 10-21 18.40 .=,10 1.14.07 518-458 S$xpe D 
Сгоир В.......... 31 145% 1839.190 154-18 840.71 lxpe D 


Group C.......... 40 17-22 1904-11 118-08 0390-42 3xpeD 
Groups D and E... 11 17-21 — 192437 1381-10 60-00 S3xpeD 
Клан Aa a 19.40 
Mavajm ... rom t 21.60 


(Martin, 1914) 





Frusrms 





кана... 107 15-24 18452.11 1.714.08 090,274.43 

234 10-22 — 1808-20 147-14 B134 70 lxpe D 
35 15-22 1593-18 1.57213 8.01«.00 1xpeD 
41 15-21 183015 Lá4leidl T7.67-.57 None 
7 15-244 — 2Lib&.DO 2.30—-45 1116420. 4xpeD 
No dita 


Smith Coll. Students 100 15-22 1884-47 110 5.81 
Steggerda ef al., 1929 











tives has « high average because of two umusually high individual 
values. The women of Group B, for no known reason, have a eig- 
nificantly small average. It is, however, noteworthy that their 
mean is higher than that of the Smith students, who are much 
taller. Groups À, B, and C of both males and females are character- 
ized by possession of high means in chest breadth, Since the num- 
ber-of cases for Groups D and E is so emall, it is best to defer 
comparison in chest size of Indian with Whiter groups until dis 
cussion of chest girth. 

Chest Depth. In contrast to breadth, chest depth in both male 
and female subgroups favors significantly the Whiter. For the 


women, however, the subgroup differences are &mall, the value for 
Group D females being based upon only seven cases. That the 
mean chest. depths of the Yucatecan women are absolutely great is 








MALES 
Саттар Мк Range Mean & p. У. Ұптвіссаза 
Total Yucateenns 153 1990-196 151.885,60 I0,90.42 7.18.23 
Group A .. 61 156-158 15275-85 49.82.60 643-30 None 
Gtoup В.......... 31 157-100 153.56=15 1214210 7915.68 None 
Group С. 50 188-181 12146-11 1144-77 705».01 None 
Groups D and E. 11 135-145 149.68-1.8 D08213 4074.87 None 





AS e فرت کے کر‎ 138,00 
ا‎ A 157.50 
French. . 188.60 
Виды ..... 124.00. 

(Martin. 1914) 

Аке Ма 
ТУ Nagrand 

10—20 130.00 
21-25 134,00 142.00 
26-50 | 143.70 
31—40 135.80 139.20 
41-20 157.20 
51-60 136.00 
81-70 130.00 
Over 70 129.20) 188.00 

(Martin, 1914) 

Fuats 

"Total Yucuterans 107 125172 1471-05 990-40 0655S= 32 
GmupAÀ.......... $24 19166 14875-19 851-86 594-58 SxpeD 
Group B . 35 123-162 M3042L0 $3204 74 645452 IxpeD 
Group Č. Ч 125-172 144.2%21.1 1016270 7.04 2.52 None 
Group D ....... 131-165 142.07 
Group E ..... No data 
Europeans .. 132.00 
Pont 711r... 222-34 158.80 . 

(Martin, 1914) 





demonstrated by comparison with the Smith students. No such 
definite evidenee is fortheoming in the ease of the males, although 
their chest depths are by no means small. 

‘Thoracic Index. The proportionately broader chests of Yuca- 
tecan males are indicated by comparison of the various subgroup 


means for thoracic index with those cited by Martin. The chests 
of Yucatecans are absolutely large, and especially so in the trans- 
verse diameter. Those of the females of all subgroups are propor- 
tionately much broader than those of the Smith women; thia ia 
expected in view of the previous discussion of absolute values, 
Chest Girth (at rest). The malo subgroups have been shown to 
differ insignificantly in breadth of chest, but significantly in favor 
of the Whiter groups in depth. In circumference, Group A has a 





TABLE 26. CHEST GIHTH 














(At rest and at level of upper border of fourth chondro-sternal articulation) 
бағар Б. |Жаңа Ма a. D. ы Yemen | 
Total Yucatecans.. 858 — 77-107 — 89.90.12 5,004.08 5.65.00 
Group À.......... ??1 77-102  88.30—,92 4,05—.16 5.00-.18 4xpeD 
Group B ...,...... 193  T7-105 88,3294 4585417 547-19 IxpeD 
Group C 359 77-106  890.704.17 1402.12 5482.14 4xpeD 
Gronp D 40 70-117 9072250 6.57250 7124555 xpeD 
Group E 43 713 3040-58 5.70441 Hadt: None 
eS ee ee eee 50.00 
Russians, Bulgariane 81.00 
‘Bavarian 87, 00 
English ....... 88.70 
Martin, 1014. ave and Love, 1921) 
U. S. (Davenport and Love, 1921) 
French (167 em. Stature) . 80.10 
(110 em. Stature! 84.40 
(174 em, Stature) 85.10 
(Martin, 1914) 
FeuaALES 
Total m . 8688 07-120 5004-18 711.15 894.15 
Group А. 42 73-109 30.71.56 6.54.25 T.54-.99 None 
Стр В .....-.... 290 70-100 80637-38 (0364.90 730-25 None 
Group C _.. 100 67-120 8080-37 T.71«.90 887490 IxpeD 
Group D ; -.- №  TU-108  86442,.08 7.02248 4104.50 None 
Group E.......... 48 GID  85.00-,83 5.37.50 084269 lxpe D 
Mexican ........ . 20 13 BZ47281 4BB243 292452 
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definitely emaller mean, Group © a larger, and Group Da probably 
larger; Group E fails to follow the lead of Groups C and D toward 
greater average circumference. 

Davenport and Love's Army measurements of chest girth were 
taken “over the nipples, and perpendicular to the axis of the trunk 
at this level.” There is, no doubt, great personal error in this meas- 
urement, but the techniques of the Army measurers and that of 
the writer are on the average comparable. Comparison with the 


TABLE эт. RELATIVE GIRTH 

















(Martin, 1014) 


| with ‘Total 

Grmap Ma, Herge Mein E. D. = 
Total Yucatecuns ,. 800 47-09 57100.07 3%1.05 5465-19 
Group A ,. 91  B0-6à — 5708-14 206-10 538217 None 
Group B . 103 50-88 — 37.084 14 295210 5175.18 None 
Group C 348 47-60 5708-11 35-06 3504.14 None 
Group I? 45 51-08 571%-48 337127 U50»47 None 
Group E 45 49-08 — 5699441 44092329 7274352 9xpeD 
Belelana 52 Bü 
French. . 53,70 
Ha-Tua , $7.30 
Bushuimen шін! 
Майна ........... 86.00 

(Martin, 19014) 

Total Yucateeans .. 685 — 46-80 0050-18 5.025,09 £534.15 
Group A... . 1531 351-75 0076430 472-18 7577-30 £xpeD 
Стоир В.......... 7 47-18 — 0034.20 4490-14 743424 IxpeD 
Group C.......... 199 45-80 — 0044.25 5.5335-.18 882-30 1хре0 
Grup D .. .:.... 62 45-70 — 5904-43 3,074.31 8.004252 dSxpeD 
Group E ..... 48 407% 58.04.00 4012,42 10,352,735. SxpeD 
Belgiana 53.00 
French... ..... + 52,70 
BAT sien nae Aut 70 
BH oo ns ne wn ae en =o 40,30 
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Army data indicates that all Yucatecans are, on the average, abeo- 
Intely (and judging from stature, relatively) large-chested. Маг- 
tin's values are not based on the game technique, for the messure- 
ments quoted from him were taken at a higher level of the chest 
thon were those of the author or of the Army. 


IN YUCATAN 








TABLE 23, VITAL CAPACITY 
MALES 








rrap Мі flange Sewn & D. V. Tira am 
Total Yucatecans .. 85 3000-5100 3257-30 533228 13.47.70 
бтозрА...... 30. 30004900 3943203 51024 ]I527412. 2xpe D 
Group B ...... ..- £2 8000-1900 5950-70 4584-40 1223412 None 
Group C .......... 26 510034900 4030-69 532-49 13.17412 IxpeD 
Groups D and E ... — 7 3000-5100 4004-168 658119 16.1922.9 None 
lI) 3520 (Stature 1607 und Chest Circum. 80) 
PIU MD | 8868 (Btature 170 and Chest Circum. 84) 
| 4551 (Stature 174 and Chest Cireum. 89) 
Bobbit (Martin, 1914) | 
í $727 Dreyer's Class À when Wt. — 54,5 k, 
3403 Dreyer's Class B when WE. — 54.5 k. 
3183 Dreyer's Class C when Wt. 9 54.5 E. 
7900 Class A when Sitting Ht — 80.8 em. 
4015 Class Ro when Sitting Hl, = 80.4 cm. 
2318 Class C when Sitting Ht. = 80.4 cm. 
4510 Class A when Chest Girth = 89.2 om. 
4126 Class B when Chest Girth = 80.9 сп. 
320) Clases Û when Chest Girth = 89.2 cn, 
Dreyer, 1021 





The Yucatecan female subgroups have no one mean that is sig- 
nificantly different from that of the whole group. As pointed out 
above, size of cheat is absolutely great, and also relatively &0, as is 
seen when the mean for Mexican females (also measured by the 
writer) is compared with the various averages for Yucatecans. 

Relative Chest Girth. The index of relative chest girth is com- 
puted by dividing girth by stature. The implication that the rela- 
tively great size of chest in comparison with stature is an Indian 
characteristic is suggested by two facts: (1) Group E of the males 
and Groups D and E of the females have smaller chests relative to 
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Blature than do the remaining subgroups; (2) average relative 
chest girth is greater in American Indian groups than in any avion 
cited by Martin. 

Vital Capacity. No significant differences appear in the data tix 
vital capacity. There is, however, statistical probability that 
Group A has a smaller mean than the whole group. The data for 
vital capacity in any case are not expected to be strictly pars 
with those for chest measurements, because a psychological fal 
— that of the subject making his best effort — is intruded. 

The data obtained for females are too scanty to justify presen- 
tation, 





BODY BUILD 


The discussion of the physical characteristics of the Yueatecan 
subgroups has brought out the following faeta: 

I. Maya Indians are absolutely small in stature. The Whiter 
types of the race-mixture progeny are taller. 

2. The relative shortness of trunk of the Mayas, and of Yuta- 
iecans in general, stands midwaüy between the proportionately 
short trunks of most Negroes and the proportionately long ones of 
many Whites. 

3. The arms of the Indians are absolutely long; those of the 

4, Indian types of the Yucatecans have squarer shoulders than 
do the Whiter. 

5. Yucatecans as & group have, in relation to stature, broader 
shoulders than most peoples. No significant subgroup differences 
are found among the males, but the shoulders of the Whiter women 
are proportionately narrower than are those of the Indian females. 

6. The proportion of pelvic breadth to stature for Yucatecan 
males is not. unusual; that index for females is higher than the 
values for European Whites and leisure-class Japanese, but com- 
pares well with the average figure for hard-working Japanese 
women. 

7. Yueatecans in genera! have large chests relative to their 
stature. The Whiter of the miscegenetic progeny are less well en- 
dowed in this respect. 

It would appear from the foregoing summary that Mays Indians 
are characterized by possession of short and broad trunks com- 
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TABLE 20. WEIGHT (IN KILOGRAMS) 





Матка 
pA | K D oBDI KV É<ÉIKIIK <IŠIŠ<IIIIII$IIK€É⁄€I€IWIIÉIƏƏÓƏII9IIƏNTIUMT  U€I€III@IIWIIÇIƏGIGWI<OIIIIIUGDKRIcCPIÉPTWIocIG€IIIIIIIHUI ج س‎ 
, | sith Total 
(Grp Na.  Hange Alcon z. n. Y, Yuratecens 


Total Yucatecana — 576 41-90 5440-10 6734.13. 12.225,24 

Group À........ 168 419 3250-32 608-93 1044$ SxpeD 
ану аа -... M33. 42-71 54.32.88 8.402,27 118848 None 
GmupC..... .... 338 41-899 5543-28 6329» 11434536 Фхрер 


Group D . = ЕТ 44-08 5248-13 1034-40. 1547-17 Expe D 
Grup E.. = $0 48-80 50.410219 7.864,84 18.98214 4xpeD 
Polish Jews. .- PC SEE UR E. 65.00 


Ioumarnins ..::.- onn 58.40 
A ..-.... ..--...---- 51:30 
Дарав 2..........-.-..ұ--. 52.5 
Камана):2 -............:-. 50.40 


(Martin, 1014) 
оет (American) ....-.. : 65.50 
l "3.80 
"бой (Ман, ӘН) 
ee: epee eee 65.00 
Моге ve) Te 66,00 
(Martin. 101 | 
U. & Troops (Demohilization, 1019) 
n. j bsa i saaTs pE 4 
LEAGUE). rtc. 68.10 
О гаа 2664. 67.54 
Japanese А A parmi a 67.79 
Таап „........ 62.50 


Патепуми and Lave, 1921 
Hawalinns, Pure... .. oo 77.00 
F, Hawaiian, North 

Ewmopen....... .9 | 88.18 


(Total Yucatecuns .. MH 39-0 — 00.384.350 801,15 13.65 » 40 
GmupA...... ... № 35-70 49.904,70 0732.40 13.40.70. None 
Grup B ...... -... MM 32-7á 4857-4 52 7.00.30 1574-75 Зухро 
Gmup C... ....... 108 34-04 50,006.05 085-40 1033401 IxpeD 
Grup D ......... 19 348 5462-18 ILOU-LS 9231424 IxpeD 
Grup E... 2. 18 3-78 5574419 1070413 1931-24 $xpeD 


Smitb Coll. Students 100 44-72 — 55.504.582 12.10 21,71 
Steggenda Ke 1929 

Hawaiians, Pure... 34 31-107 00.50 

1 Нажаши, ) North 


19 430 пла 
{ Hawaiian, { North 
аа . Mh 580-83 067.42 
Dunn, Tozzer, 1028 


n‏ ل و 
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bined with long arma. The Mays Indian taven in the misture 
shows its effect in the build of the Whiter progeny in many re- 
spects, although segregation of a tendeney toward relative spare- 
ness in the latter is also evident. Body weight may now be con- 
sidered. 

Weight. As in stature, so in weight: progression from the more 
Indian subgroups to the Whiter is marked by significant increase’ 





TABLE 30. INDEX OF BODILY FULLNESS 
ight (Kilos) x 100 

Энишге (em.) eube 
(Caleulated from means) 












Maes Frew anes 

rcp Маа Group Mean 
Total Vucutecans ,-...... 1.40 Total Yucsterans,........ LOY 
Сесар А ...-............ 1,43 бие А”....-....--.---. ІШЕ- 
Group В............... ІН GrmupB................ L8 
Grup D ...,.—-...—.... LM Gmp D... ЮЙ 
Group B -.........-...... AF Group É ...... ааа сь 8 
Norwegians .......-.-. 1.%9 Наташап», Рате (3%) ;..... 181 
Swiss (Schaffhausen) ...... №55 1! Howsiion, | North 
фаратезё...........-..-„„ LER Багорғап (19) ...,..... 1/0 
Koreans ...... саттен. ШИД $ Hawaiian, $ North 
North Chinesë.....- . LH European (8) .......... Ta 
Baluba (Afriza)........ LIO Dunn, 'Tozser, 1028 

(Martin, 1014) 

Hawaiians, Pure .......... Lit 
F;Hawuuan, N; Éuropean.. 1.08 
U.5.Sokllers 1917 ....... L30-L35 
— iun, Tozzer, 1923 











in values. As pointed out previously in discussion of stature, there 
is no evidence for heterosis. The seriation curves (Plate 8) 
show the distribution of this character in the various subgroups 
іп а way that the list of means can not. For comparison with 
the Yucateenri groups, no Spanish data were available; Lhe eurvé 
used for comparison i$ that of another South European group — 
Italians of the U.S. Army in the World War. The trend of the 
means shows that the Whiter the subgroup, the greater the average 


weight; the trend of the modes indicates that the Whiter the sub- 
group, the greater the frequency of heavier individuals. 

In comparison with other world peoples, Maya Indians are short, 
andare also seen to be lighter in weight. They fall in approximately 
the same weight class as the Annamese, Japanese,and Koreans, and 
are much lighter, on the average, than any of the U.S. troops 


TABLE 31. INDEX OF BUILD 
(The index here used is that wed by Davenport and Love, 1021, p. 164.) 
eee x 1000 





“Total Yuncatevans .. 577 24-48 — 31.624,00  5.12-,.00 987.40 
Group A... ...... 164. 24-58 — 3138415 2.03411 924-35 IxpeD 
Group B... ...... ІН 26-44 31.6819  3409-.12 8353439 None 
Group C.......... £32 35-48 81.50.13 2.00.00 9.4730 None 
Group D ......... £7 2748  31702.57 443-41 1397-13 None 
Greup E.......... Z0 9543 5550-01  Á 400-45 I212-15 Sxpe D 


Scotch as aaa a MA 
EM E E AA ATAS 31.41 
белая .................... 32.31 
French... 4 - 32 98 
ШаНап .. А 32.03 
Polish .. 32.78 
Inifians (N,.À.) нн 32.03 
часа. Г 32 63 
€ = З.) 





Ем Аха 





Tota] Yucaktessns .. 304 94-60 8444591 5445.41 13574-48 


Group À........... 004 25-0 33084.35  L18495 1941-73 xpeD 
Group B.......... 101 25-40 341731 464-22 1358-44 None 
Grup C.......... 103 94-00 463442 — 0630-30 1819485 None 


Group D ......... 18 24-53 3299.11  730-.40 30.0045 None 
Group E ...... .. 15 27-48 3711538 50050 1364-17 SxpeD 


cited, even including the better nourished Japanese of the U.S, 
World War Army. 

Indices of Build. Three formulas for index of build were applied 
to the Yucatecan material. Onê ûf these, ohrer's index of bodily 
fullness, was calculated from means. Concerning this formula, 
Martin (1914) states, “ Die Karperfille ist gleich dem prozentualen 
Verhdltnis der Korpervolumens zum Lingenwiirfel. .. Dies Formel 
lässt den Unterschied in der Entwicklung der Korperfiille am besten 
hervortreten," Comparison with Martin's list of average values 
for various peoples shows that the Yucatecan males have relatively 
heavy bodies for their stature. The male Group D has the smallest 
mean of all the subgroups, and Group C stands close, but Group E 
has the highest value of all. Among the female groups, much the 
same sort of situation obtains, The conclusions from these data 
are that bodily fullness is greatest in the E groups and least in the 
D group of both sexes. But in the summary at the beginning of this 
section, it was pointed out that the more Indian, not the Whiter of 
the Yucatecan progeny, have the proportionately broader shoul- 
ders and the larger chests. Perhaps the explanation of the paradox 
is that the nutrition of the Groups E is better than that of the 
other types; possibly the formula has faulta. 

Rohrer’s index of bodily fullness considers the body ss a cube. 
All bodies are therefore considered as of the same general shape. 
As a matter of fact, bodies are not cubes or spheres, and they do 
differ În shape: It may be well to consider the results of the appli- 
cation of another formula to the material at hand. 

Davenport and Love (1021) recommend highly as an index of 
build the formula in which weight is divided by the second power 
of stature. They state that the formula fits natural conditions well 
beeause the form of the body lies between the two hypothetical 
conditions of a cylinder of equal dimensions and a cube or sphere. 
“This index of build was calculated for each individual of the two 
Үнсайесап series: means and their statistical constants were then 
calculated for the subgroups. The means for both sexes rise іп 
steps in much the same manner as noted in stature and weight. 
The only truly significant subgroup differences, are, however, 
those of the Groups E, who have the highest values. The reason 
for this in both sexes is apparent on examination of the frequency 
curves for this index (Plate 9); larger minorities of persons heavy 











M MAYA-SPANISH CROSSES IN YUCATAN 


for their stature are found in the Groups E of both sexes than in 
any of the other types. 

It should be remarked that guch indices as those of bodily full- 
ness and of body build consider the amount of total bulk that goes 
with a given stature. That bulk consists mainly of bony frame- 
work, musculature, and fat. In the cases of individuals of high 
indices, it is impossible to determine from the values alone which 


TABLE 32. INDEX OF ROBUSTNESS 





Stature in centimeters — (elvest girth of rest in centimeters + wright 
іп kilograms) ' 
(Calculated from means) 
Marrs FruaLEs 
"Total Yuecnteruns ..__... 22:74 Totol Yuesterams ,,...... 090 
ОҒАН Лл ДП 13.45 Group À ..........,..... м 
Стошр Б ..............2 146 гор Ве оа рва 
Group C .........-... 12.41 Group C ...... وة‎ ШЛА 
Group D ...,.......-.... To Group Г): EA 
Gmup E .......... .. 10.95 Group Be... eee 5.93 


1 Fignet (1001) offers tha following table of — E which one can interpret the 
Temulia abiassd by the formals (Davenport and Lora, titi) 


Cas A — Under 1d: Avr posed ноа, 
Claas H — ii ib e rox сова ыы. 
(lam C — 2) to: Medioere constitution. 
Clam D — $015 30; Weak sonstiiation. 

Chus E — 51 to 53: Very wéuk constitutam. 


ones of the three factors are responsible for the numerical result 
obtained. It would appear from the data of the table on index of 
build that the male groups A, B, C, and D rate slightly below the 
HEX groups of the United States Army, and that Group E 

ageeses & slighily higher average. It will later be demonstrated 
that the men of Group E have better opportunities for good. nu- 
trition than those of at least Groups A, B, and C, and that their 
work is apt to be of a more sedentary nature. It is therefore possi- 
ble that these men are fatter than the others: 

But the possibility that the men of Group E are fatter does not 
mean that they have the stronger constitutions, The evidence 
from bony measurements seems rather to point to the opposite 





conclusion. Fortunately there is available a so-called index of 
chest size (girth), as well as the factors of magnitude of stature 
and weight. ‘The data presented in the table were calculated from 
means. Even with this imperfect method, the writer believes that 
the differences in results for the various subgroups are sufficiently 
great to warrant certain conclusions being drawn, 

‘The average Yucatecan has, according to Pignet's classifieation, 
a good constitution. The fact that he is small of stature conduces 
toward rather than opposes such a result. In respect to bony body 
framework, the more Indian Yucatecans appear to be better 
equipped than many peoples; but better nutrition and greater 
freedom from hard work has probably allowed the individuals of 
Whiter type to better already good constitutions. 

'l'he women in all three indices possess higher values than the 
men. Most of them lead active lives, and the usual physiological 
changes peculiar to the sex, causing » tendeney toward obesity, 
operate here as elsewhere. It was particularly noted by the writer 
that obese men are almost a rarity in Yucatan, but that heavy 
women, especially those of middle life, ure by no means uncommon. 

It may be concluded that the nutritive state of. Yucatecans in 
general varies little from the human average, but that their natural 
-endowment in bodily sturdiness is somewhat above that average. 











PHYSIOLOGICAL OBSERVATIONS 


Blood Pressure. The data on blood pressure are of chief interest 
in comparison with the recently published work of C. P. Donnison, 
lute Medien! Officer of the East. African Medical Service. Dr, Don- 
nison studied the blood pressure of apparently healthy Kavirondo 
Negro males of ages varying from fifteen to seventy, Table 33 
shows Donnisan's findings, compared with Dally’s blood-pressure 
estimate for normal Europeans and Americans, and the data for 
Yucatecans. It will be interesting t0 conzider Donnison's com- 
ments on his own work: 

‘The (Kavironilo) natives live under primitive conditions, that ia, under eon- 
ditions which have probably undergone no appreciable change for many con- 
türie&.. .. In two years” observation at a native hospital while eighteen hun- 
dred patients. were seen, no case of raised blood pressure waa encountered, 
though abnormally low were not uncommonly noted. On no occasion was 
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diagnosis of urteriosclerusia ar chronic interstitial nephritis made, . . . Hyper- 
trophiml hearts, without intrinsic cardiac disease to account for the enlarge- 
ment, ane very rarely met with in the African. . . . Opportunities for carrying 
out post-mortems have often occurred, and it has heen noted that tbe native 
African jwunlly shows moeh less atheroma in the aorta than dors an average 
European of the ваше age. 

The results of this investigation thus lend support to the view that hyper- 
piesa and arteriosclerosis are diseases associated with civilisation, Hyper- 
piesia has been recorded as quite common in Egypt by Ismail, but this is a 
country that has been considerably influenced by European and other civiliza- 
tions, recent and remote. Furthermore, Ismail points out that the disease ia 
almost confined to middle, upper, and more educated classes and is rare 
amongst hospital (lower class) patienta. . . . The greater mental stress required 
by the ordinary European citizen in his everyday life, ва в result of the ten- 
dencies of modern civilization, has had its effect upon the physiology ва well aa 
the pathology of the race. 


In Donnison's table it is notable in the case of Europeans that 
both systolic and diastolic blood pressures, as well ss pulse pressure 
(the difference between the two former), rise constantly with age. 
In Kavirondo Negroes the values reach a peak about the age of 
thirty-five, or earlier, and after that age decline. The male Yuca- 
tecans exhibit s similar tendency, while the means for the females 
show no middle-age change. Four males whose ages range from 
fifty-five to fifty-nine and seven females of more than sixty years 
have higher average systolic pressures than do the younger age 
groups; but in neither case do the averages top a systolic value of 
125 mm. of mercury. The highest single systolic reading in the 
case of either sex was 150 mm.; the maximum diastolic value for 
males was 106, for females, 94 mm. 

The numbers in the Yucatecan age groups are very small. In 
all, one hundred and forty-seven males and one hundred and five 
females were examined. For the group of males as a whole, the 
average systolic pressure is 115.4 mmi; the average diastolic, 
71.0 mm, Altheugh the male and the female age-blood-pressure 
curves for Yucatecans do not duplicate that of Donnison's Kaviron- 
dos, yet there is little doubt that essentially the same tendencies are 
at work in the two groups. In comparison with the European and 
American modes of life, the rural. Yuesteean, like the Énvirondo, 
lives simply. It may very well be true that, as Donnison indicates, 
the Yuratecans and Kavirondos have really normal blood pressure 
and that the more "civilized'' Europeans are the abnormals. 
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TABLE 34 BLOOD FRESSURE — SYSTOLIC 


Marra 
— UII : - = === — = 
а 
ee Total 
Group Ma Паз Mian є. р. Y. Yuralernna 


Total Yucstecans . 150 85-150 115432178 1401255 1914-48 
Group A ......... 60 88-144 117320—-1.2 15,714.84 1170«.T& None 
GrupB......... SY 85-144 11145415 1960-LI 1139248 None 
Стр С_.,...... 40 88-150 11618-14 1458200 1255.85 None 
Gronpa DD and E. . 10 90-142 117.70 
Zufü,age 30-70 ,. 65 .. — 120-180 
Zuhiage 25-50... "4 — ... 10-125 

Flemmg, 1924 
ee ee ee ee 


FEMALES 


Total Yucateenns . 106 82-150 113,912.98 14.015.608 13.00.51 
Grup A ......... 94 88-150 11512-2.0 1458-14 1466.18 None 
GroupH........ № 82408 1800-17 1506-12 1444-14 None 
Group С......... 41 88-150 114350416 15.0412 18970410 None 
Group 22... 7100-129 11471-24 0.39517 915215 М 
GroupE . ... ... No date 


E 








TABLE 35. RLOOD PRESSURE — DIASTOLIC 








Al aces 
s . e: 
Group No, ames Mean s p. y. пы 


Total Yucatecans .. 150 40-100 TLS54 50 8097595 1248-40 
Стоп А .......... 40-100 72.554,85 1,784.00 13.482.83 None 
Group R ...... .. 51 48- МІ 680544.00 810470 1170410 None 


Group C.......... 49 58- 94. 7£30«.75. 7.804 53 1075-75 None 
Giewp D “4.-..-.. 10 48-88 716 
Group E. . . No data 


Zuhi, age 50-70 - 65 ... 58-85 
Juni; agn 25-50 . 2 14 ‚.. 00-75 
Fleming, 1984 





Total Yueatecuns .. 100 84-96 7114471 10.80.30 151870 
GronpA ......... %Р 4544 7283-19 8658-80 әла ә None 
Groop B.......... M MOG 6950414 1916-00 17.5314 Хон 
Gram C .......... 4| 30-08 7199-12 1L10&853 1558412 Nons 
Group D ......... 7 67-84 7857510 4065-84 ESI None 
СнирЕ. 2... No data 


Yucatecans ag & uniform group. The racial subgroups of the Yuca- 
teeans have been seen to differ significantly among themselves in 
certain measurements. In systolic blood pressure, no such differ- 
ence appears; the numbers are probably too small for the statis- 
tical purpose in mind. Group A of the males shows higher value 
and Group В Ше lowest. Coincidence in Group В of low systolio, 





with Total 
Group Me. Range Mean 5. D. Y Yuceteenna 


"Total Yucstecuns .. 150 421-84 4312» .65 11502460 2730-1] 
GrupA.......... 00 91-84 4304 .98 11.246-.00 233021. None 


Gron B.......... 31 21-80 4LO84157 11:34-.07 7.80424 None 
Grup C.......... 48 81-80 4291-19? 12.68-.86 90552294 None 


Groups Dand E... 10 25-08 42.50 





FrwuaLES 


Total Yucatecans ,. 1086 18279 3254820567 10.2845 017-11 

Group A .......... Ж 21-00 4200-12 — 045-02 220542. None 
GmupB.......... 34 25-702 4320-13 IEA 95.9042] Моне 
Спир С.......... 4 13% 4211211 1012-75 2405218 None 


GroupD ......... Т 0-58 4022520 — T.90-1.4 1979236 None 
Group Bice. cae. Хо был 





us well as low diastolic pressure, with a lower age mean than is 
seen in Groups C, D, and E suggests « correlation which is known 
ordinarily to exist; but Group A exhibits a higher &ystolie pressure 
than Group B and the former subgroup has the youngest mean age 
of the groups. It may be concluded that among racial subgroups, 
such as are seen among the Yucatecans, race as a factor affecting 
blood pressure is unimportant. The comparatively slow pace of 
life of Yucateenns gives a low average reading and appears to affect 

Pulse Rate. Examination of pulse rate was made under two 
kinds of conditions: in the sitting posture at rest, and in the тесіпп- 
bent posture while the subjects were undergoing basal metabolism 
tests. Hrdliéka (1008, p. 141) concludes, after presenting adequate 
data, that “the heart beat is decidedly slower in the Indian than in 


90 MAYA-SPANISH CROSSES IN YUCATAN 


the White man." The mean rate of pulse (sitting) in one hundred 
and forty-eight Yucatecans is 73.0 beats per minute, a figure con- 
siderably above 62.3, the average for two hundred and eighty-two 
North American Indians of various tribes examined by Hrdlička. 

The ascertaining of normal rate of heart beat is not the simple 
procedure that it may seem. Comparable figures are obtained only 
when the subject is in a normal physical condition, when he has: 
been in a resting posture for at least five minutes, when he is not: 
engaged in the digestive process, and probably most important of 
all, when nervousness, due to the fact that he knows he is under 
scrutiny, is not present. In examination of the Yuecatecans, the 
first three conditions were probably fulfilled, but one ean never be 
absolutely sure that the fourth element is not to some extent a dis- 
turbing factor. 

On the other hand, the conditions under which pulse rate was 
counted during the metabolism testa were much better controlled. 
The average for thirty-two Yucatecan males is 54.7; that for one 
hundred and thirty-six White males measured in Boston by Ben- 
edict (19028) is 61. Such a finding is in accord with Hrdlitka’s 
pronouncement, but the data on Whites were obtained in a differ- 
ent climate — that of Boston. However, nine American Whites, 
whose metabolism rates were tested at Chichen Itza, showed an 
average heart rate of 60.3. Even with such small samples, one is 
justified in assuming the avernge pulse rate of Yucatecan Indian 
mixtures to be less than that of Whites, and to be in agreement with 
Hrdlicka's previous finding for North American Indians. 

With the small samples nt band, it is not possible to demonstrate 
a difference in pulse rate among the Yucatecan subgroups. As in 
the case of blood pressure, the factor of most importance in sustain- 
ing low values in pulse rate among Indians generally is probably 
freedom from the rush of "civilization," although, in the present 
state of knowledge, causes inherent in race itself cannot be sum- 

Hand Squeeze. Hand squeeze, as measured by use of a dy- 
namometer, is an index of muscular strength. But the amount of 
pressure exerted also depends to a great extent upon n certain 
psychological quality: an ability to throw all available muscular 
power into an act at a given instant. Degree of mental alertness and 
habitual actions, then, influence any resulta relating to hand squeeze. 








trap Ma — Bange Mias ET 
Total Yüratecana .... 046 93-84 39.044,21 7:50=15 
Group À ..... 149 24-59 37.374.38 0.805.327 
Group B... 148 24-500 39.02-.40 7.20.25 
Group C , 278 34-44 40.4124 56. B.40 24 
Group D 87 594-50 30.984.894 7.55.58 
Group E .. 38 25-04 505.88 
Г 88 25,821.50 

Мо. Range Mest Age 

10 36-50 45.90 20-30 

15 37-61 1.00 30-440 

“В 40-52 45.50 40-30 

7 20—48 35.00 20—00) 

Wee te tee ess ae 13 5140 ыл 20-30 

4 84-25 47.00 40—40 

8 90—%7 38.80 40-20 

4 50-48 41.30 50-00 

РЕНА - 2.2... 13 84-35 41.70 20-30 

194 3048 4070 50-0 

18 30-4 36.30 p050 

12 18-43 28.70 50-4500 

Моһмте.-.......--- № 5:58 — 4230 — 0-30 

в 3938 45.00 а-ы) 

10 25—45 48.20 ик! 

я 2-82 28.80 30-00 

Apache (White Mt.) , ЯЗ 5:58 — 45:90 —— 90-39 

в 35-30 43.50 30-40 

11 24-45 38.10 10-50 

I n 40.00 528-5 

Жыйы 55221224222: 7 26-50 3890 — 20-30 

11 28-48 40.60 80-10 

8 51-1 46,70 40-30 

L EY 38.00 80-60 

Сога .. 16 28-1 25.10 20-30 

В 20—41 33.00 Зы? 

17 24-36 41.60 40-50 

в 24-55 50.40 50-0 

Hopi .. ) eu 25-350 42.10 70-20 

14 abs 40.20 magi 

б 83-0 2510 Mi-50 
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10.85 «37 
18.30=71 GxpeD 
15.45=.78 Ixpe D 
20.784,50 3xpe D 
15.8821.489 Mone 


1.95.63 1T.8T4L4£ &xpeD 


497 1740 
42.01 172.2 
$110 — 1718 
3920 171,8 
43.71 160.1 
3892 1700 
3287 — 18541 
3801 — 1845* 






| Pusblo Indiana 


in greseral (Hirdika, 1009). 
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Wyrunp No. Range Mean Age Ne re 
Laguus (Pueblo)... .... 2) — 286-58 — 41.80 — 20-30 — 59.18 16457 
11 36-4 зи зы 
12 35.20 шел 
й 13-38 30.20 80-60 
АНЕ ессен тз 2 85-52 41.50 20-580 382) 1645! 
14 24-30 $8.00 S0-40 
В зы зо — 40-50 
10 25-42 29.30 50-00 
Taraseo ..... anam mna: dM а-ы 85.70 20-30 33.78 103.1 
в эм 22.00 щн! 
B ZI е.) HEAD 
5 20-3 тя эх 
А ....--.---..-.... 18 268 3120 2) 228) 1043 
1T 17-34 26.50 20-40 
& 20-38 $7.00 40-30 
+ 2-24 24.530 50-60 
Otomi ...... 10. 90-59 9270 90-90 901 —1593 
ü 20-30 34-50 10—60 
18 19-32 27.70 40-50 
17 16-34 86.10 50-060 
Hrdlička. 1608 
Aue 40-50 Age S—RO Ад» 40-20 Аге 20-40 
Mean of Taller Tribes: м Yuma, 
Pima, Mohave, Apache, Papago .. 488 4921 — 88.68 92.92 
Mean of Shorter Tribes: Hopi, TASA. елі, 
Cora, Taresco, Artec, Otomi.. . 2.2. 97.98 500% зен он фе 
t Hirdliska. 1000 (Mean dLabzure lor tha Yuvateeuni a2 a gronp ёз 180.45 cm]. 
Mess of Pusblo Dndiass ts general ОНААЛГА а, 10m. 
FEMATES = 
Sunifexnc 
Gp Ме. Henge Ма 8. D. V, Toi : 
Total Yucatecens .... 501 0-40 9404-18 610-18 2581255 
Grup A ........... 118 $-40 2246241 0529 2800-13 3xpeD 
Group B .......... . 103 0-39 23.354.299 545-320 2342.87 IxpeD 
Group C 1490 PUM 2675433 4002.23 Mens 3xpeD 
Group D 40 10-380 2255454 5104.3 3 *30-L7 ixpeD 
Group E ....... s... Bl 9-59 25924.80 7354,63 2014«5 IxpeD 
See Dü 15-52 S5.256.51 0.09 
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First of all it is apparent that for the Yuestecan subgroups, the 
values depend in a rather direct fashion on bodily size; larger men 
are ible to squeeze more. This finding is seen to be all the more 
noteworthy when it is realized that significant differences appear 
between the groups in spite of the high variability exhibited by the 
coefficients of variation. 

It is in the comparison of the Yucatecan data as a whole and of 
Group A with those for other American Indian tribes that one's 
interest becomes aroused. Hrdlitka published іп 1908 an invalu- 
able study of the physiology of Indians of the southwestern United 
States and northern Mexico. For purposes of easier comparison 
his data on hand squeeze have been regrouped and averag 
first six taller tribes shown in the table have a mean squeeze (re- 
gardless of age) of 40,82 kilograms, which is approximately the 
same value as that for Total Yucatecans. Yet the compared tribes 
average very much taller than do the Yucatecans. It is possible 
that the Yueatecans possess more White blood than do the others. 
In such a case, it is more fitting to compare the average of these 
northern tribes with that of Group A. When this is done it is ap- 
parent that the difference in average squeeze is even more dispro- 
portionate to the difference in stature. The latter seven shorter 
tribes; whose data Hrdlička presents, show an average value of 
34.79 kilograms. Even these Indians exhibit a mean stature which 
is considerably above that of either the Total Yucatecans or of 
Group A, but their average squeeze is definitely lower. To average 
the Pueblo groups with Cora, Tabasco, Aztec, and Otomi, however, 
is probably an incorrect procedure. The mean hand squeeze for 
the latter groups is only 31.10, while the three Pueblo groupe 
average (without regard to age) 38.78 kilograms. Since the test of 
hand aqueese manifests not only amount of muscular strength but 
also ability to apply It efficiently, there is probably some justifica- 
tion in venturing the opinion that the Mayas and the Pueblo tribes 
тейссі their demonstrated abilities to develop and maintain ctviliza- 
tions of their own in well-controlled use of their hands, 

The findings for females parallel in general those for the males, 
but the data are not so trustworthy as are those for males, because 

he women often did not appear to make maximum efforts. 

In summary, it may be said that various findings point toward 
superiority in physical efficiency of the Maya Indian and of his 
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racially mixed relations. Some of them are: large chests and lungs, 
and broad shoulders in proportion to body size; general stockiness 
in build; an efficient cardiovascular system; and a notable degree 
of neuromuscular codrdination. 

Basal Metabolism, Probably the first published paper concern- 
ing the possibility of a relation existing between race and metabo 
lism was that of Macleod, Crofts, and Benedict (1925). Chinese 
and Japanese women living under the environmental conditions of 
American life were found to have a basal metaboliam distinctly 
lower than the standards for American women of like age, weight, 
and height, This conclusion led to the suggestion that race is a 
specific factor influencing metabolism. As an outcome of this re- 
search, the Nutrition Laboratory of Carnegie Institution of Wash- 
ington has undertaken a‘ general study of racial metabolism. The 
data here presented are the results of collaboration between the 
Nutrition Laboratory, the Chichen Itza Project (both Carnegie 
organizations) and the Bureau of International Research of Har- 
vard University aud Radcliffe College, "The loestion of an archaeo- 
logical station at Chichen Itza presented an opportunity to study 
not only the metabolism of Yucatecans, but also that of American 
Whites living under identical climatic conditions. It was intended 
that the research should determine: (1) whether the onvironmental 
conditions of Yucatan (particularly climate, and to a certain ex- 
tent, food) would alter the metabolism of the Whites from their 
standards at home, and (2) the metabolie rate of healthy Yucate- 

The first question was not satisfactorily answered because of the 
shortness of the sojourn of most of the White subjects i in the coun- 
try before examination. Most of the measurements upon this 
group of White men were made less than эми and one-half months 
after they had reached Yucatan, and itis a question whether there 
had been time enough for the change of locality to have any effeet. 
Certain conclusions have already been drawn in a paper previously 
published (Williams and Benedict, 1928), which is here quoted: 


The data are of interest chiefly because they indicate to what extent the 
metaboliam of this group of White men varies from tbe probable metabolism 
normal men іп the northern part of the United States, as predicted from the 
Нет В fornia For män, It í& perhape of simiitance that all tha 
White men (nina in number) with the exception of subjects T and X, kail a 
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per gent or more below, If the average deviation for the two experiments with 
subject I (+11.2 per cent) and the deviation of --5.3 per cent with subject X 
are included, the avernge spparent depression fs lowered fram —63 %о --24 
percent. One would not expect to find such à large proportion of minns values 
with a group of White men selected at random in Boston or in the North. The 
evidence therefore seems positive that these men, on the whole, had. a metabo- 
liam alightly below the predicted metnbolism. Taking into consideration the 
shortness of the stay in. Yocatan, bawever, we are not justified in interpreting 
this evidence &s indicating that the differences in enviranment had any signifi- 


The foregoing is pertinent to the present inquiry in that it pre- 
sents metabolism values of a different race than the Mayas, who 
were living in the same climate as the native race. Further 
quotation from the same paper is necessary: 


CH the greatest significance, of course, is the comparison between tho actu- 
White men by the Harris and Benedict formula. A large proportion of the men 
had « beat prediction measurably higher than the predicted metabolism. Thus, 
there are but twelve instances of minus values and thirty-eight of plus values. 
(The number of values mentioned refers to check tests ns well ns to original 
for the entire group of thirty-two men is +5.2 per cent. The metaboliam of 
these natives is therefore distinctly higher than that which would be expected 
for White men in the United States 

The definitely high level of beat production with this group of Mapus chal- 
lenges attention; The fact that it cannot be the result of a febrile condition due 
to malaria ot come. other tropical disease is demonstrated by the records of the 
mouth temperature of the men, taken just prior to the metabolism measure- 
ments. Thue the maximum buccal temperature was 95,4 F. degrees, and the 
minimutn 06.4 F., and the average for the entire group 97.2 F. degrees, values 
very close to the sccepted normal of 08.6 F. degrees. 

A tropical or enbtropical climate has been commonly supposed to cause а 
low rather than s high metabolism. The recent obeervations on browns and 
blacks in Jamaica, however, suggest that climate probably does not have p 
marked influence (Stegzenla and Benedict, 1028), The effect of climate ty 

Configuration (of the body) alone ss judged from the " pelidisi " (of Pirquet) 
dows not explain the high metabolism of there Mayas. 
studied in the early spring, in March and April. The majority of the Mavar 
were studied in July, although not an inconsiderable number of experiments 
were also made in the apring. Frequently measurements were made in March 
and April and again in July for comparison. 
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TABLE 38. BASAL METABOLISM 








Matis 
Percentage deviation fr 
Ко, Teti Tæt il Tet] -Ten Ii 
Group Á (8)... :.. oss. 17 #26 307 +112. +74 
21 10977 эм + 84 — 4100 
24 еңі (955)! 4+145 1414.5) 
28 230 — (250) +187 1418,7) 
58 997: 9чя +137 +141 
59 223 (293) +116 (HILO) 
64 208 200 — 03 +01 
118 239 1940) #182 (+5 
Мені 22. 2844 9994 +102 4108 
Group B (d). . 11 102 105 +01 +09 
35 209g T91 + 0.1 +80 
51 жін 5 426.9 +104 
07 192 01 — J0 — 5% 
іе 2н 20 +42 4212 
160 244 218 +144 +18 
Menna.,... 2187 2072 +08 +55 
Group CÇ ....... aT #3 #11 -%4 +16 
та 290 (220) +35 (+35) 
105 $35 его +10,6 — 37 
117 вот (207) —88 (- 88) 
167 ША 185 — B3 4 Hf 
Group D... 16 $10 — 103 + +10 
Group E ,. 15 £15 (215) +@5 (+ 25) 
58 245 — (235) +55 (+55) 
Mesns......... 211.1 208.8 14 +153 
Means: Groupas à whole (22). . £IA0 215.6 + 6.5 + 5.8 
Means; Groups AFB (WM)... 2220 2105 +098 +485 
Means: Groups C+D+E (8) .. 9111 908.8 +14 ILES 





+ Parentheses indicate: No check tent. 


The avernge values for the measurements made on ten individuals in March 
ur April, and again in July, nre 217 ec. and 210 cc. respectively, a diffarenes of 
7 ee. lt hardly sema conceivable that this emall difference can be justifiably 
ascribed to a seasonal effect, 

Another possible explanation is that the high metaboliam may be a reflection 
of the type of occupation. These men were all engaged in fairly strenuous mus- 
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cular work (ne archaeological laborers) and might be considered as coming 
under the head of well-trained athletes or severe workers, more or less "hard " 
museulady. 1n wimw of somewhat contradictory findings with athletes perhaps 
tho safest conelimions to draw regarding the Mayas are: (1) that thair metabo- 
lism on the Average is distinetly nbove the predicted standard for northern 
White men; (2) that their customary life of hard labor may in part (not wholly) 
aecount for this elevnted metabolism, but (3) that their dint is undoubtedly 
somewhat less stimulaiing to metabolism in sọ far as protein {а есд L 
than ia that of the average White man in the north. 


Peers | 





This leaves the racial factor to be considered. Of the total num- 
ber of Yucatocans subjected to the metabolism test, there were 
some who, because of labor turnover, were not available for an- 
thropological measurements. Others were Immature, во that for 
consideration of racial status it is possible to present only twenty- 


two subjects. A summary of the findings is given in the table on 
Basal Motabolism. 


Group A appears to have an average deviation from the Harris- 
Benedict prediction of from +10 to +11 per cent. The check teats, 
in all but one of the eight eases, compare well with the original ex- 
aminstions. With this doubtful case (Number 21) out of consider- 
ation, six-sevenths of the Test I cases of Group A are seen to show 
values of more than +-10 per cent; of the Test [I cases, six-sevenths 

op +7 per cent. Individual Number 4 of Group A shows values 
that agree almost exactly with the prediction, but with the excep- 
tion of a —0.3 reading in this individual, there is not a single minus 
value in the Group A series, 

The average of the first tests of Group B is higher than the aver- 
age of the check testa, mainly beenuse of the high reading for Num- 
ber 51 on the original test. This is partially counteracted by Num- 
ber 122’s high second-test value. For Test I then, one-half of the 
Group B representatives show readings of more than +10 per cent, 
while for Test II, only one-third of them ure so high. Two, and 
possibly three, exhibit ordinary metabolism values, and one is 
definitely below normal. 

Group Č is defined as possessing a considerable amount of White 
blood. The averages for this group ure definitely below eilher of 
the means given for the previously considered more Indian groups. 
Оцу ойе examination, that of Test I on Number 105 lies above 
+10 per cent, and that high value was changed to & minus one on 
the second test. 
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The one case in Group D fails to show close agreement in his two 
tests. 
` Due precaution was takên, and there is no reason to believe that 
the metabolism tests. bere discussed were not made under basal 
conditions; that is to-say, the results are not affected by the previ- 
ous taking of food. This belief is, in part, substantiated by the 
values for the pulse rate, which are usually well within the normal 
limits and rarely pre exceptionally high, which would be expected 
had food been taken. 

It is realized that the number of eases diseussed constitute a wos- 
fully inadequate set of cases from which to draw definite conclu- 
sions. The results here presented should be considered опу ва 
tentative. The fact that fourteen Yucatecans of predominately 
Mayn Indian blood show an average deviation of eight or ten per 
cent more than the Harris-Benedict prediction, while eight other 
Yueatecans, who all possess distinctly White physical characteris- 
tics, exhibit no significant deviation from the same standard, is sug- 
gestive of the influence in this case of a racial factor in basal metab- 
olism. Tt is the hope of the writer that the work can sometime be 
checked on à much larger scale so that definite answers can be given 
to the interesting questions that arise from the results here presented.! 

Head Length. Group A shows the smallest mean value of the 
subgroups in length of head, The values inerease steadily in alpha- 
betical order and reach the maximum in Group E. Signifiesnt 
differences exist between the means of the several groups and that 
of the group as a whole. It would appear that the greater the 
amount of White admixture, the greater is the length of head. The 
phenomenon is similar to that seen in the case of stature. It is not 
unexpected, for generally a high correlation is found to exist be 
tween stature and head length in any group. There seems to be 
evidence here of the operation of a series of independent but eumu- 
lative factors, such as are supposed in the multiplefactor hypothe 
sis. Heterosis is certainly not to be found in this case. Lack of 
heterosis is the expected finding, for this ease of racial mixture ig 
one of long standing and not one of recent origin. 

Groups D and E approach but do not attain to the level of any 


1 The revulia have recently bees cotifirend in a poper by Morrie P. Srepgrrda whinh is 
to be published soon. 
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TABLE 39. HEAD LENGTH 

Gimp Nu, mp Miss BD: у. yi Tota a 
Total Yucatecans .. B8Q 104-08 1982.06.14 5004-10 3234.05 
Group A... ‚ өг] {65-108 10. 27 5.92=49 397-10 7xpeD 
Group B... ..... 109 167-104 1851.72.25 4904.17 200-00 SxpeD 
Group C ......... $б® 164-408 1895.11.21. £83—-.15 3.184,09 2xpeD 
Group D rs (E 124-05 — 198.031.530 £024.40 324221 Oxpe D 
Group E 40 175-908 158633470 7.00240 %7б=26 JxpeD 
Spanish — . 79 171-2190 101.304.57 7.50241 3.9531 

Barras, 1 928 
Cacerefics ..... ga | 192.50 
Andalusian Moors . 28 104.504.77 6,034.54 3.10.25 

Coon, 1929 
Mexicans 45 184,854.00 691-43 330-33 
Chinh .,....... вй 152-109 180.30 
Husxtees-......... 100 162-190 177,80 
Mayas ›:......:- 100 163-197 18180 
"orotzih .......... 100 177-200 158.10 
Trendals ... 100 mee 187.70 
Chob ...... 100 165-202 182.50 

Starr. 1902 
Sioux, Pure.......- 539 164-218 194.90 6.10 3.16 
Бил, Half-Blood . Тт 170—212 109440 11% 3.00 

Sullivan, 1920 
Hawaiians, Pure... 74 18249. 70 38.00-40 480.27 


Fi Hawaiian, North 


European 


10 


Dunn, Тоггет, 1998 


ш ш шш р Ете ШР 


188.80 21.97 8.76=1.32 465 


175.91». 15 
174.10 SE 
175.60 « 24 
175,51 = 3) 
177.54 9.49 
1785.23 « 0n 


it 2 « 11 
3.52 22 
5.43 9.17 
6.504.229 
5.74 9 335 
6.00 « Ad 
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S Tod 
Groap Қо Req Mean & D. Y AG 
Mexicans . 30 165-200 177.853.083 T7.56,06 424. T 
AMayas 85 1067-183 174.90 
Hunastees. . 20 155-180 10940 
Тепа 25 171-197 180.70 
Chola... 25 181-183 77.10 
Chontals . $5 177-185 17010 
Tzotzily .......... 25 1Tà-100 179,70 
Starr, 1002 
Smith Coll. Students 100 3187-20] ІНбАЗаЯ8 5.00 % 00 
Sieggerda ri al... 1629 
Sioux, Pure........ 150 174-200 187.00 5.09 272 
Sioux, Half-Blood. — 18 176-192 187.20 417 299 
Sullivan, 1920 


Hawaüans, Pure ... 54 162-108 175.50 
1 Hawaiian, 4 North 

Éurvopean ....... 12 ]4-182 174.00 
Fi Hawaiian, North 

European ....... 10 164-180 175.60 
] Hawniam, 1 North | 

European ...... 6 171-197 175.80 

Dunn, Tozzer, 1528 








of the Spanish groups cited in the table. A clearer idea of the con- 
stitution of each of the subgroups may be gained by examination of 
the frequency curves for head length (Plate 10). From Group A to 
Group D! the major modes shift gradually toward higher values, 
and that of Group D coincides with that of Barras’ Spanish, 
Group E is definitely bimodal; the major mode lies at the value of 
184, the minor in the region of 194-196, which is very close to the 
highest mode shown in the Spanish series, 

Group B has a mean value which is very close to that of Starr's 
Mayns, and which lies in the same general head-length group as do 
the Chontnls, the Huaxtees, and the Chols. The Mexicans mens 
ured in Yucatan are an unselected group. Their mean takes « place 
between that of Group C and those of Groups D and E. The longer 
heads of this group may be explained in two ways: (1) the more 
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northern Mexiean Indians are longer-headed, and (2) White? 
mixture is probably, on the average, greater in degree in Mexico 
north af Yucatan. 

Sullivan's Half-Blood Sioux show no significant difference in 
mean from the value for the pure Sioux. In this case there ts little 
difference in size between the two elements of the racial cross. The 
Dunn-Tozzer material tells 4 different story; here the participants 
in the mixture are different, and the F, male progeny exhibit 
definite lengthening of the head. This may also be ascribed to 
heterosis: The females show no heterosis, nor any definite trend. 
The numbers, however, are very small. 

The female Yucatecan subgroups follow the trend of the males 
as to lengthened heads in the Whiter groups. Only Groups A 
and E differ significantly from the Total Yucatecans, The heads 
of the females are shorter than those of the males and the difer- 
ences between the groups not so great. How short the heads really 
are is indicated by comparing any of the subgroups with the Smith 
College students. As in the case of the males, Starr's Mayas stand 
close to Groups A and B, while the Mexican women have a place 
near Groups D and E 

The frequency curves (Plate 10) tell much the eame story for 
females as they do for males. By the evidence of the seriation 
curves, there seems to be no doubt that all of the subgroups, in- 
cluding D and E, have among their members some short-headed 
individuals who are typically Indian im respect to head length; 
but the Whiter groups have more longer-headed persons in their 
ranks than do the more Indian subgroups A and В. 

Head Breadth, The trend toward higher values seen in the 
Whiter subgroups in head length is not evident in the case of head 
breadth. There are no significant differences between the sub- 
groups. The length dimension of the head varies in accordance 
with the predictions of the multiple-factor hypothesis; but in this 
ease the means of the groups give no evidence of the action of inde- 
pendent, cumulative factors. It may be assumed from this that a 
less pliable mechanism is at work in the heredity of breadth of 
head than in length. The actual means of the table indicate that 
the taller Whiter subgroups have slightly (although not signifi- 
cantly) broader heads. In no ease is there a near approach to the 
lower Spanish means listed for comparison. Starr's Mayas are of 
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TABLE 40, HEAD 
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wrth Total 
Group No. Range Mean 5. D. v. Yucxteexna 
Tota] Yucstecans .. 880 189-173 155.59 «. 12 5.352,00 $49.08 
Group А 22) 141-170 155.99—.24 5.88617 S461) None 
Group B 199 141-168 155.014.295 530e 18 3424,12 @xpeD 
Gmup C 36% 148-178 15281-10 35.28».15. 3.39.08 IxpeD 
Group D Ба 199-171 156,024.54 5764.88 3,682.24 lxpe D 
Group E .... 46. 145-108 1565425 546-38 340-25 IxpeD 
Spanish ...... 70 139-162 140.404.306 4.724.235 Зы т 
Barraa, 1025 
Caremo ,........ "3 | 149.40 
Aranzadi, 15944 
Andinlusinn Moors 28 140.04 5.05 5.00.36. 3.42311 
(Coon, 1920 
Mexirans 222 45 140.772.62. 0.41.44 4252.20 
Chontals.,........ $0 159-1600 1493,90 
Husztees.........— 100 140-164. 130.10 
Mapas ........... 100 1832-108 154.10 
Trotzila .......... 100 135-156 144.00 
Teendals.. ...-. На 728-150 144.10 
Chobr ............ 100 1584-159. 47.00 
Starr, 1002 
Sioux, Pure........ 580 154-152 15510 5.39 3.47 
Sioux, Half-Blood .. 77 188-14 154.90 5.04 3.20 
Sullivan, 1920 
Hawaiians; Pure... 7% 152.0845 5774.58 3804.41 
Fı Hawaiian, North 
ааа JO 155-1607  158.0051.89 8.80 21.54 5.08 
Dunn, Толтет, 1948 
FrsaLEA 
Total Yucatecans ..— (098. 132-168. 150.81 2.13. 404.00 3292.04 
Grp A.......... M4 188-168 151.184.298 2124.20 3394.3 1xpeD 
GmupB......... 331 125-162 150.81?) 4404.14 2.0200 None 
Group C..-.,..... OL 185—168 150.224.425 5:54.18. 3.554,12 £xpeD 
Group D $2 130-104 151.084 42 4.88=30 323-30 None 
Group E 40 141-1809 151.5802 48 4784534 315229 журе) 
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Lem Ха. 
Мехісава -... 20 
Moyo ... 25 
Huarte. A 
Chal ....... 25 
Chontals | .... 25 
Trotails |. 25 

Storr, 1002 
mitb Coll Students 100 
Btegrenda rt af., 1929 
Sisux. Pure _..... 137 
Sioe, Half-Blood .. 10 
Sulllvuti. 1020 
Hawuians, Pure . 34 
1 Hawaiian, ] North 
Curopens ...-... 1% 
European 10 


1 Hawaiian, } North 
Eumpesn ...,... б 
Dunn, Torzer. 1028 
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...2 سڪ 


Hans 
131-104 


141-161 
125-158 
115-144 
128-153 
182-153 
130-147 


136-154 


140-162 
142-160 


137-161 
138-144 
140-140 


130-151 


Mezn E. D. Y. Yuratocats pw È 
117a 88. 7004.0] 452242 


148.70 
145.50 
137.00 
141.00 
144.50 
138.10 
145.08 =. 20 4.30 2990 
4.83 
4.50 


150.00 
150,30 


3.20 
2.00 
150 30 
144.20 
14740 


143.00 






khe same general magnitude of méan as are Groups A and B. His 
other groups have considerably smaller averages. 

The seriation eurves (Plate 11) help a little in explanation. ‘The 
percentages of the subgroups A through E to Barras’ Spanish, at 
head-breadth value of 150, are respectively: 5, 8, 8, 8, 9, 15; at 
breadth of 160 they are: 11, 12, 13, 9, 6, 0, Thus, a definite ten- 
deney is shown for the presence of a few more narrower heads in the 
Whiter groups, and a few more broader heads in the more Indian 


groups, 
to lie between 


but for all subgroups, the great majority of cases are found 
the two breadths of 150 and 160 mm. One reasons 


from this that there is at least partial dominance of the Indian 


broad-headedness in the MayaSpanish cross, 
rom lengths in this ease of racial mixture. 


behave quite differently f | 
ai Bloods have a smaller value for head 


Sullivan's Sioux Half- 


and that breadths 


breadth than his Full-Bloods; the difference is statistically insig- 
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nificant, Dunn and Tozzer' F, males of the Hawniian-North 
European oroas seem to exhibit heterosis. The Sioux Half-Blood 
group contains individuals of F, and later generations ns well as 
of F,. They behave very mueh as do the Yucatecans, 

The female Yueatecan groups have head breadths which are 
approximately five millimeters less than those of the males. Again; 
no significant differences are found between the subgroups. The 
breadth means for this study are slightly higher than those of 
Starr for the Mayas, but his Maya group overtops all the means 
which he presents for comparison. The Mexican females domiciled 
in Yucatan have much narrower heads than do the female Yuca- 
tecans — an expected finding: the Smith College students show a 
mean which is close to that of the Mexicans. 

In considering the seriation curve for both male and female head 
breadth, no very definite tendencies appear, except possibly that 
Group E in the ease of either sex shows a trend toward bimodality 
in which one mode lies at a value distinetly higher than the mode 
for any other subgroup. Ts it possible that the partial dominance of 
the great head breadth of the Maya Indians has fixed itself in the 
plasm of practically all the descendants of the cross to such 
an extent that the larger of the progeny now tend to have broader 
heads than do the smaller? 

Sullivan's Pure and Half-Blood Sioux females, like the males, do 
not differ significantly. But Dunn and Tozzer’s females exhibit 
markedly smaller means in the Whiter groups than in the Pure 
Hawaiians. The Hawaiian Mixed-Bloods are certainly few in num- 
ber, but it is very probable that the phenomenon ia not accidental, 
One explanation of the difference in behavior between the Hawaiian 
and the Yucatecan mixtures as to breadth of head is: The Ha- 
waiians are much taller and heavier than are any of the Yueatecans: 
yet the absolute values for head breadth are approximately өте. 
It is conceivable that such an extreme degree of broad-headednes 
as is possessed by Maya Indians might act more (unie. in 
саке of racial mixture than the relatively milder degree of the 
Hawaiians, 

Cephalic Index. The findings for head length and breadth tell 
what is to be expected in cephalic index. A definite and continuous 
drop occurs from Group A to Group E. Groupe A, D, and E differ 
‘significantly. From the foregoing discussion, it is seen that the 
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TABLE 41. CEPHALIC INDEX 
Group Мо. Hange Mran 8. D. Y. E 
Total Yucatecans . 880 75-05 Bb fle OT 3222.05 5.78.00 
sroup A .... . 9291 Т7-05 583a li $.144.10 3.66812 бухте 
(Group И. . 100 75-05 58525410 324.11 3504.13 None 
Group C сабе 73-05 8514-11 314-08 35.002,09 None 
Group D 52 17-91 61005 $004.20 3.586494 фхре 
up E. . 48. TI-9] SkI74.35 3.52«4.25 4184329 S3xpeD 
All Spain. .. . 28488 655, 7774-48 2084,02 30640 
Cantabrica . . .. 063 2. 80,97 
Galaica ..... . 830 18.80 
Таясо-Хауагта . 454 . TAT 
Catalina .. . 574 . HOT 
Castellana Superior 1815 s. ТІП 
Аташимаз....-.-..-.- 805 . 7740 
Valenciana . . 502 76.84 
"astellni -1410 78.53 
Andalucia Alta. | . 945 71.71 
Andalucia ims te A be . Tay 70.01 
.. 122 2 11.13 
Маа (С ital) 697 171.81 
бігіз, 894. p. 151 
Bodo i < RH 76.5à4«.33. 261524 3414.31 
7845-94 523-17 4154922 
70.05 =.18 ЗИ = 1 4435.15 
2832912.4 4422.38 5.65543 
10%45..99 3.57 =.128 4.50.13 
Ra. 20H 94 570-50 
742.072,59 220438 418248 
тет A 2. 77.504 99 3.05 2.65 
j 18045 
Spanish Basques ...,.. SEF . 19.80 
Mexicans ,,....-- 3 .. BLITed2 440-30 5302.36 
Tzendah . 2:22. 100 68-86 76,80 
СВО ..--........ 100 72-06 80.80 
Chontals . 2o. PB 76-94 83.90 
Hunxtees. Lla- WO 76-06 BA RU 
Маула .............. 100 75-05 65.0 
"Гао -... ... 100 8-83 70.00 
Starr, 1902 
"Y'ucntecs of Mexico" I .. BATU 
Deniker, 1000 
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TABLE 41. (Continued) 


Croup Mo Ваще 
Sioux, Half-Blood тт 74-58 
Sullivan, 1920 
Hawaiinns Pure ті 
F, Hawaiinn, North 
ттореат .--..... Ш 75-01 
Dunk, Tomer, 1025 
Hawaiian Маје and Female’: 
Е, Ma and Female _ 


Ёк шаш. 1995 


5. D. 
8.24 
2.64 


IN YUCATAN 


м. 
4.08 
3.33 


5,17%,17 $8,802.21 


4452,07. 5.3T 

Он. М BT "is WE 

[—149| (715—280) OF 
?1% 08% 880% 
0.0% 55% 045 
174! таба! STTS 





"Туе ри еен оі iden and me 


ака та иеш киык, since erm al 








the subjects included be expected to (all ecomewhat with increasing 
at a e иаа oe ва | with i 
FruaLES af 
Group Nx Ba Май 8. px ا‎ 
Тош! Үпса!есапа. 004 75-00 859408 3.284 06 5524,07 
Group À ........... .- 154 70-89 8658515 439.12 5$T71&]14 6xpeD 
GmupB............. 231 75-05 531.892,14 5846-10 3.56=.1] None 
Grup C..... ...... 201 75-90 83.07-10 382-11 3.88.18 2xpeD. 
Gmup D. .... LL. G2 75-04 8321239 2372233 423749280 ZxpeD 
Grup E .. 40 71-590 585.204 20 $.884.20 3.384.234 Expe D 
Mevirana .....-.,..., 30 7802 81.004.52 4.204.297 5.1845 
ауан 25 75-830 55,00 
Ы .. 0 78-04 вым 
Таспа!» , ...... 85 6682 75.00 
СЪ ............... %5 73-00 80.00 
" Tzmtnu .. ......... 85 78-89 7650 
Starr, 1902 
Bmith Cell. Students .. 100 71-85 78.02.90 32.97 4.78 
e 1029 
iut 196 72-87 80.50 2 68 3.88 
10 72-50 850.00 #55 3.54 
3k 7-50 8420 
12 70-08 81.00 
10 81-87 85.00 
76-80 79.90 


Dunn, Tomer. ны 
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difference in values is due to changes in the subgroups’ means in 
length, rather than in breadth of head. Such a finding substanti- 
ates Hooton's (1923) statement that ап index is not inherited 
directly but rather is the result of inheritance of the dimensions 
from which the index is calculated. 

The Mayas are among the broadest-headed of the peoples of the 
world. Many groups have heads as short as they, but few of such 
amall bodily size possess such absolutely broad heads, Brachy- 
cephale are found in Spain but they are comparatively few; the 
means indieste that the Spanish are predominately dolicho- and 
mesocephalic.. The head lengths of the Whiter Yueatecan mixed- 
bloods have been seen to spproach the Spanish mean; if head 
breadths had only responded similarly, the cephalic index means of 
Groups D and E would undoubtedly be much lower than they 
actually are. 

The graphs of Plate 12 show unimodal curves except in the 
case of Group E. The minor mode of that curve hus its peak at 
the index value of 78, which is also the Spanish mode. Groups D, 
C, B, and A have at the eighty-two index line the following per- 
centages respectively: 23, 13, 9, and 10; at the eighty-cight line, 
respectively: 12, 16, 21, and 22. Even in the presence of partial 
dominance of the extreme head breadth of the Mayas, many low 
brachycephals and some mesocephals appear in the Whiter sub- 
groups. 

Sullivan's mixture occurred between races whose indices were 
not very different. The data from Dunn and Tozzer for males 
show only the F, progeny; in them occurs A slight drop in value. 
The percentage table on the Hawaiian mixture for both sexes tells 
approximately the same story as has been given above for the 
Yueatecans, 

The Yueatecan females have, ая is ordinarily found, slightly 
higher cephalic indices than do the males. Group A differs signifi- 
cantly from the group as a whole, but C, D, and E only probably 
so. The Maya and Huaxtee groups of Starr are the only ones 
whieh that author lists that nearly approach the Yucatecans 

The percentages at the value of cighty-two (on the graph) are 
for the subgroups alphabetically: 7, 8, 5, 16, and 15; at the indicial 
value of eighty-eight, 24, 23, 25, 11, and 17. The Group E curve 
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is nòt bimodal in females asin males, As in the means, the females 
do not exhibit as much difference one from the other as do the 
males. 

‘The female Half-Blood Sioux have the same mean as do the Full- 
Bloods: probably because the indices of the mixing groups are much 
alike. Dunn and Tozzer's females show segregation which is much 
more definite thun that seen in the Yucatecans. An explanation 
for the difference in reaction of the two cases of mixture lins nlready 
been put forward in discussion of head breadth. 

Head Height. No significant differences occur in males or fe- 
males in the means for height of head. The Spanish males cited 
from Coon, Barras, and Aranzadi all have heads much higher than 
any of the Yucatecan subgroups. The male Mexicans also have a 
higher average value, but the Mexican females’ mean is approxi- 
mately the same as that of the Yucatecan females. A partial dom- 
inance of low-headedness seems to be operative, possibly 
ble with that for broad-headedness. 

The seriation curves (Plate 13) indicate bimodality in the 
males for Groups D and E. Modal peaks at 128 and 130 milli- 
meters, respectively, are seen. A's mode lies at 124, with Groups 
B and C at 126 millimeters. For the females, the modes of Groups 
А апа В are at the value of 120; C reaches a peak of 122, and D at 
124 (with a minor mode at 118). The curve for the female Group E 
has its highest peak at 120 millimeters. Twenty-two per cent of 
the group have heads of this beight. The only way in which this 
subgroup differs from the others is that the minimum range is 
several millimeters higher than that of any of the remainder. 

Length-Height Index of the Head. Head-length means have 
been found to vary with the subgroups; means of head height do 
not so vary. An index between these two dimensions is therefore 
expected to show subgroup differences. The length-height index in 
Groups D and E is practically the equivalent of the averages given 
by Barras and Coon. The more Indian subgroups have means 
quite like those of certain Swiss groups, Chinese, Buriats, und 
Kurds. Whatever may be the cause of that relation in those 
groups, in the Yueatecan subgroups a low index is produced by 
combination of moderate lowness with extreme shortness of head, 

Little comment need be made on this index in the females. The 
subgroups vary just as do the males, but to a less marked degree. 
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TABLE H. BREADTH-HEIGHT INDEX 
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Breadth-Height Index of the Head. 


Group D varies signifi- 


cantly and Group E probably so, in the mean of this index, but in 
the direction away from the Spanish. The broad-headedness 
which is Impressed wpon all of the Yucatecan subgroups, and which 
appears to vary with bodily size, is undoubtedly the factor which 
causes this phenomenon. Again the females resemble the males of 
their respective groups, but the difference between their averages 
and those cited for comparison is less than in the ease of the males, 
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THE FACE 


Radiometric Measurements. Before proceeding to the discussion 
of the more commonly used facial measurementa and indices, it 
seems appropriate to consider first certain data relating to radio- 
motric measurements of that part of the body. 

In 1926 Dr. E. A. Hooton and the writer devised an instrument 
for the measurement of facial and cephalic angles and radii, The 
central point from which the radii are measured is tragion, which 
iã the point on the living head corresponding to porion or superior 
border of the external auditory meatus of the skull. The angles 
measured as deviations from the perpendicular to the Frankfort 
plane, which is automatically determined by the instrument. 
Records of the radial distance from tragion and of the angular devi- 
ation from the Frankfort plane can be made on the living head for 
various easily determined landmarks of the bony and soft parts. 
Some of these points! are (see Plate 14): 


Opisthoersnion: the most posterior projeeting point of the posterior surface 
of the head. 

Crinion: the hair line of the forehead, 

Metopion: the point on the forehead in the middle line and at level of a bori- 

Glaballa 

Nasion: the paint on the ekin overlying this bony point. 

Nasal Depression: the most depressed point of the nasal root, 

Prozygion: the most anteriorly projecting point on the face over the left 
rygummntie bone. 

Rhinnle: the point on the skin overlying the antero-inferior ends of the nasal 








bones. 
Pronnasale: the most anteriorly projecting point of the nass] tip. 
Subna«sale. 


Labrale suporior:: the integumento-membranous junetion of the upper lip. 
Prosthion. 
Labrale inferior: the integumento-membranous junction of the lower lip. 
Inferior incisive point: the most depressed point between lower lip and pro- 
Promientale: the most anteriorly projecting point of the chin, 

* All ed these poiste ane ia the midias of Ube bead or [ane except prozygion. 
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TABLE 45, AVERAGE PROTRUSION INDICES OF CEPHALIC 
AND FACIAL POINTS 
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Taking the tragion-nasion distance ав а standard radius, indices 
of protrusion for the various cephalic and facial parte were calou- 
lated for cach individual by dividing a given radius by the tragion- 
nasion radius of that person. Such indices answer the question: 
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In comparison to the perpendicular distance from nasion to a line 
joining the two pointe called tragion, how great is the proportional 
distance from the tragion line to a second given point on the head 
or face? 

The technique involved in use of the Instrument is difficult for 
the operator and trying to the subject, Consequently, the series 
of males and females measured is small. Only four females of 
Group A were examined; these were added to eleven women of 
Group B to form a group now to be known temporarily as Group 
AB. Groups D and E in the case of either sex were similarly eom- 
bined. The average measurements of six Mexican women are listed 
for comparison. Table 44 shows the mean indices of protrusion, 
and Table 50 average angular locations of the various points for 
the subgroupa of both sexes. 

The radii and their angles will be discussed under the heads of 
the facial and cephalie points measured. 

Opisthocranion. The Maya Indians are a very short-headed 
people. It was noted previously that the Whiter Yueatecan sub- 
groups possessed head-lengith averages which were significantly 
greater than those of the remaining groups. Are those heads longer 
because of equal lengthening of both anterior and posterior seg- 
ments or has one of the two segments increased more than the 
other? The average indices for tragion-glabella radius are slightly 
greater in the male DE group than in A and B; the female DE 
group has approximately the came value as the AB. But the aver- 
age tragion-opisthocranion radii of both male and female Groups 
DE are markedly longer than in the more Indian groups. The 
relatively long-headed Mexican females have the highest value of 
all It may be concluded that the increase in head length in the 
Whiter groupa of the Yucatecans is to a greater extent due to 
lengthening of the posterior segment of the skull than to increased 
growth of the anterior segment. 

Crinion and Metopion. In both males and females the radii from 
tragion to crinion and to metopion are longer in the DE groups 
than in the others, In slope of forehead a very definite sexual dif- 
ference is observed; the females have much more protruding fore- 
heads than do the males. Again the Mexican females have the 
highest average. One may summarize by stating that protuberance 
of the forehead is slightly greater in the Whiter than in the more 
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Indian groups, and that that feature is much more marked іп 
females than in males. 

Glabella. There is a slight superiority in value of this radius in 
DE males, but no difference that can be called significant appears 
in the female averages. 


TABLE 46, BROW-RIDGES 
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No radiometric measurement was made on the brow-ridges, but 
their prominence was subjectively graded. The resulta may be 
found in the percentage table for prominence of brow-ridges. The 
first fact of interest noted is that whereas a smal! proportion of the 
males have small ridges, more than half of each group of the females 
possess this trait, This agrees well with the finding from radiome- 
try that females have more protruding foreheads than males. It ia 
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also found that the male Groups A, B, and C show six to twelve 
per cent of frequency of emall ridges, while Groups D and E ex- 
hibit 0 to 2.5 per cent, In females, the difference between the two 
types is less, but again Group А leads in frequeney of small brow- 
ridges. It may be concluded that the Whiter Yueatecans have on 
the average straighter foreheads and larger brow-ridges than the 
more Indian type. 

Nasal Depression. The location of the point overlying the bony 
nasion is difficult but sufficiently accurate for comparison wilh 
points which are somewhat separated from nasion. The nasal de- 
pression point, however, lies very close to nasion, and comparison. 
of the values of the tragion-nasion and the tragion-nasal depression 
radii should not be too critically made, No difference appears in 
the male subgroups. There is a suggestion of deeper depression in 
the DE females but no definite conclusions should be drawn from 
these data. 

Prozygion. The measurement from tragion was in each ease 
taken to à point not far distant from the laternl and inferior part 
of the maxillo-zygomatio suture. "The zygomatie processes of the 
maxillae of the male Groupes å, B, and C are thrust farther forward 

than those of Group DE to the extent of 1.4 to 2.3 index unite. 
Among tlie female subgroups, Group C, as well as Group DE, lacks 
the amount of protrusion seen in Group A by 2.5 units. The Mexi- 
can women's mean lies between those of the contrasted groups. 

Rhinale. The tragion-rhinale index represents lo great extent 
the amount of slope toward the sagittal plane (xs opposed to slope 
toward the frontal plane) in the frontal process of the maxilla, and 
in the nasal bones. The length of the nasal bones themselves con- 
stitutes a factor in this radius. Again Group DE in either sex ex- 
hibits slightly less protrusion. It may be said, therefore, that both 
the Internal and the medial wings of the maxillary bone appear to 
protrude farther anteriorly in the more Indian than in the Whiter 
subgroups of the Yucatecans. 

Subnasale, ‘The tragion-subnasale measurement, as compared to 
the tragion-nasion radius, indicates the thrust of the vomer bone 
from the sphenoidal body plus the added protrusion of the nasal 
apine of the maxilla. The farther forward the vomer pushes itself, 
the more anteriorly is carried the euperior portion of the body of 
the maxilla which bears the anterior nasal spine, | 





MAYA-SPANISH CROSSES IN YUCATAN 117 


In the males, Group DE’s subnasale lies between 54 and 64 
index units farther posteriorly than that point in Groups A, B, 
and ©. The difference is considerably less in the females and ia 
only doubtfully signif 

Prosthion. The anterior or posterior position of subnasale de 
pends to great extent upon how much the vomer thrusts forward. 





TABLE 47. ALVEOLAR PROGNATHISM 
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But the forward or backward location of prosthion depends upon 
the factors that establish the position of the upper part of the 
maxilla, as well as upon the amount of anterior bending of the 
inferior portion of the body of that bone. 

The male DEs show on the average less protrusion of prosthion 
than do Groups À, B, and C by a difference of from 6.7 to 7.5 unita. 
The trend in the females follows that of the males but the subgroup 
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differences of the females are small. The Mexican women's pros- 
thion is more retracted than any of those of the Yueateean groups. 
Since the male subgroup differences for prosthion protrusion are 
greater than those for subnasale protrusion, it may be inferred that 
there is more swinging forward of the tooth-bearing portion of the 
maxillary bone in the more Indian groups than in the Whiter; in 
other words, more alveolar prognathism. 

Fortunately, there is an available check on the conclusion that 
Maya Indian types are more prognathous than the Whiter. This 
may be found in the percentage table for subjective observations 
on alveolar prognathism. Examination of the table for males shows 
that, while seventy-five to eighty-five per cent of the individuals of 
Whiter type are graded as having slight protrusion of the upper 
jaw or none, only forty-five to sixty of the more Indian sub- 
jects are so characterized. On the other hand, while fourteen per 
cent of Group A has pronounced prognathism, not one of the other 
subgroups exhibits half as much. Furthermore, considering moder- 
ate and pronounced prognathism together, it is seen that more than 
half of Groups A and B were so classified; in contrast, Group C has 
a little more than n third of its members in these grades, and 
Groups D and E a quarter and less. 

The females show mnrked differences between subgroups. 
In the extreme grades (none and pronounced prognathism) Groups 
D and E vary from the other three in considerable degree; but 
smaller subgroup differences are noted in slight and moderate 
protrusion than among the males. These conclusions concerning 
subjective observations on alveolar prognathism are substantiated 
by the findings from mechanical (not subjective) radiometric meas- 
urements: in turn, the former substantiate the latter because they 
are based upon a much greater number of observations, 

Labrale superior, Bomy alveolar prognathism has been estab- 
lished for the more Indian subgroups. It is therefore not surprising. 
to find the protrusion carried on to the Neshy parts. But examina- 
tion of the percentage table for membranous lip thickness gives 
some reason to believe that not only is the alveolar process of the 
maxilla of the average Mays Indian thrust well forward, but also 
that his labrale superior stands relatively farther away from tmgion 
than does prosthion. Such a surmise is made on the basis of greater 
frequency of pronouncedly thick membranous lips in the more 
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Indian subgroups, both male and female, as shown in the tables 
for membranous lip thickness 

The point labrale superior lies just inferior to the anterior con- 
timuniion of the line from tragion to presthion. In Groups A, В, 
and C of the males, the point is located 6.6 to 7.5 index unita farther 





TABLE 48, MEMBRANOUS LIP THICKNESS 
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anteriorly than in the Group DE. This range of subgroup differ- 
ences is the sume as in the ease of prosthion, which fact indicates 
that labrale superior does not protrude relatively farther than 
srosthion. ‘Thus, in males, the two sets of data do not agree. Per- 
hape it is too much to expect the radiometric technique to measure 
so finely. However that may be, the difference between the in- 
dices for labrale superior and prosthion in females shows that. the 
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lip point of the more Indian type lies relatively farther forward 
than prosthion. Im this ease the objective and subjective data 
point to the eme conclusion, 

Pronasale. It was noted above that subnazale in the males lies 
5.4 to 6.4 units farther anteriorly in Groups À, B, and C than in 
Group DE, But the difference at pronasale ranges on the average 
only from 3.3 to 4.0 units. In discussing the position of subnazale, 
it was also stated that antero-posterior length of the vomer, as 
well as length of the body of the sphenoid, may regulate protrusion 
of that point. In the case of pronasale, the perpendicular lamina 
of the ethmoid bone is even more responsible than is the vomer for 
protrusion or retraction. Other factors may be: length of the septal 
cartilage, size and shape of the lateral and greater alar cartilages, 
and especially the size and shape of the medial wing of the 9008: 
slar cartilage. Which one of these factors may be responsible it is 
impossible to determine with the technique used. Since lateral 
flare of the nasal wings is a typical Mayan characteristic, it may be 
ventured that the disposition of the cartilages of the nasal tip may 
have a great deal to do with the matter. The differences in the 
protrusion indices between pronasale and subnasale for the sub- 
groups À, B, C, and DE are respectively: 12.3, 12.6, 13.4, and 14. a 

The fumale groups AB, C, and DE have respectively correspon 
ing differences of 12.9, 13.4, and 14.0, The figure for the Mexicans 
is 13.8. Thus, as in the other cases, a trend is found in the female 
groupe similar to that occurring in the males, but the differences 
between the female groups are less marked. 

Labrale inferior. Unless there is great difference in shape or size 
of the upper and lower lips, it seems reasonable to assume that for 
proper occlusion of the teeth and lips, alveolar prognathism in the 
maxilla should be accompanied by protrusion in the auperior part 
of thè mandible as measured at labrale inferior. Protrusion of 
labrale inferior in both sexes correlates well with projection of 
lübrale superior; if the upper lip is carried forward, the lower goes 
with it. 

Inferior incisive point and promentale. Lack of prominence of 
the chin was chosen as one of the distinguishing charneteristies of 
Maya Indians. The percentage table for chin prominence indicates 
that Отор A of either sex was defined as including no individuals 

esessing prominent or very prominent (++ or +++) chins, 
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No stipulation regarding this character was made for the Whiter 
subgroups. The distribution for the various groups shows that, in 
comparison with the prominence of other parts of the facial profile 
(especially the region of the underlip and lips) the Whiter sub- 
groups have much greater frequency of protuberant chins. It will 


TABLE 49. CHIN PROMINENCE 


Marra 

om + ++ +++ Ма. 

Тоз! Yucalecans ............ 219 306 340 11 879 
24.7 $4.9 30.7 *1 1.99 

Group Aii... pü 121 ü ü 220 
45.0 55.0 "5 0.0% 0.05, 
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67% мах (004 0.0% 
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m a SLES Рт 0.055 

Group E . g Ig 0 3⁄4 
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10.05 345 BET 0.0 5 


be interesting to compare the findings derived from subjective. 
obeervations with those obtained by mechanical radiometry. 

Tt has already been established that the more Indian groups 
have facial prognathism. Among other pointe, labrale inferior is 
protruded farther in Groups A and B than in Group DE, If for 
each group the difference is taken between the protrusion index for 
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promentale and the index for labrale inferior, it is found that the 
differences for the male subgroups A, B, C, and DE are as follows; 
1.1, 6.7, 8.8, and 9.1. For the female subgroups AB, C, and DE the 
figures are: 7.0, 7.8, and 9.8; for the Mexicans, the difference is 
9.0 units. Therefore in comparison with protrusion of the lower 
lip, the chins of the Whiter groups are projected farther anteriorly 
than those of the other groups. 

Another method of evaluating the amount of chin prominence is 
that of obtaining the differences between the protrusion indices of 
promentale and those of inferior incisive point. In the male groups, 
promentale projects farther anteriorly than inferior incisive point 
by 9.2 units in Group A, 9.0 in Group B, 10.6 in Group C, and 11.9 
in Group DE. The female groups AB, C, and DE show the follow- 
ing differences: 8.9, 9.0, and 11.3. The Mexican females have the 
same difference value as that of Group С. There seems to be no 
doubt that the chin is more prominent in the DE group of either 
sex, whether the relative protrusion is measured in comparison to 
that of the lower lip or estimated in relation to "the dip above the 

Facial Angles. If one examines carefully the table of facial 
angles in the males (Table 50), he finds no consistent differences 
between the subgroups in the angular locations of glabella, nssion, 
rhinale, and pronasale. But from subnasale inferiorly, Group DE 
has markedly lower averages for the various points than any of the 
other groups. A simple explanation of this phenomenon is 44 fol- 
lows: The thrust from tragion to any of the points between sub- 
nasale and promentale is partly anteriorly and partly inan inferior 
direction. If prognathism is present, the thrust from tragion must 
have a greater anterior component than if prognathism is not 


In the females, a different situation appears. Throughout the 
list of angles, there is continuous increase in value for the various 
points from Group AB through Group € to Group DE. "The whole. 
face of the average of the DEs seems to be lifted to a higher level 
in its relation to the eye-ear plane. These facts appear to be in 
direct opposition to the findings for the males. Prognathism is not 
lacking in the female DE group to the extent that it is in the similar 
group of the males, but still it is true that this female group has 
less prognathism than do Groups AB and C. 1f possession of a 
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greater amount of orthognathism is causative of lower angles of the 
inferior part of the face in males, why do not the females show 
‘similar diminution in value of the angles? If one looks ahead to 
the tables on bizygomatie diameter and facial height, he sees that 
TABLE 530. AVERAGE ANGULAR LOCATION OF CEPHALIC 
AND FACIAL POINTS (IN DEGREES) 


(Angular averages are listed only for those points which 
have very definite locations) 
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in the males the facial breadth is less in Groups D and E than in 
the others to a degree that is probably significant; but facial height 
is possibly greater in the Whiter subgroups. On the other hand, 
these measurements in the female groups D and E sre both sig- 
nificantly less than in the other subgroups; in other words, the 
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faces of the Whiter women are smaller, less massive. The greatest 
subgroup differences in angular averages in the female groupe 
occur in the angles to inferior incisor point and to promentale, 
This means that the chins of the DE women are smaller and less 
deep than those of the AB group. The condition of shortness of 
the face together with presence of a certain small amount of prog- 
nathism serves to explain the elevation of the angles of various 
points on the lower portion of the face of the Whiter group of 
females, us opposed to the depression of these angular values in the 
DE group af the males. 

Bizygomatic Diameter. The extraordinary breadth diameter of 
head of the Maya Indians, it will be recalled, was not appreciably 
narrowed by White admixture. The averages of the subgroups for 
breadth of the face show that these two diameters do not behave 
exactly alike in the Yueatecan case of miscegenation. In the males, 
Group C has a mean which is probably significantly higher than the 
Group as a whole, while Group E's average in both sexes is probably 
significantly lower. The female Group D's lower value is undoubt- 
edly significant. There is a definite approach in the D and E sub- 
groups of both sexes toward the Mexican averages, but the mean 
face breadths of the Whites given for comparison are all much 
smaller than even those of the Whiter groups. The Tzendals and 
‘Chols have the narrowest faces of the tribes cited by Starr. The 
absolute values for Groups A and B are equivalent to those of the 
Eskimos of both sexes; the values are less than those of the gen- 
erally larger Navajo and Shoshoni. 

The serintion curves (Plate 14) for both sexes indicate a clear- 
cut bimodality in Groups D and E. These modes of lower value 
lie in the males between the two modes of the Spanish curve. 
Sullivan finds similar results in his Sioux Mixed-Bloods, Ie de- 
votes considerable space to a discussion of the inheritance of face 
breadth, “In every case except the three-fourths Indians,” he 
states, “the bimodal distribution is fairly clear. . .. Ht would seem 
that we are justified in concluding that {nce width is inherited in 
such & manner that either the Indian or White type of face is in- 
herited." These findings fit in with those of the author regarding 
the Yucatecans. It should be recalled in this connection that while 
Groups A and B are theoretically regarded as representing rather 
pure Mayas, Groups D and E are not considered as pure Spanish 
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TABLE 51. BIZYGOMATIC DIAMETER 


Total Жаай; 880 187-165 
Стопр А _......... 281 127-158 
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TABLE 51. (Conhnued) 
i with "Tall 
Groep Na Range Мета Е. ТА у. 
Total Yucaiernrs.. 004 (121-14 1385.664,12 486-00 359-00 
Group A . 154 13-48 18327-32 4,20&4.16 Sa. Fipe D 
Group B . ,.231 123-131 135502 20 400.14 898.11 IxpeD 
Group C ..— . 20] 121-153 13581=.25 5.20.17 3.88.13 None 
Grop D . 02 121-45 13300-45 5,204.31 3.80434 d xpeD 
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Huaxtees , ӘП 129-143 131.20 
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Tuotzib........... 25 124-14 132.70 
Starr, 1002 
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Sarre et al, 16250 
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Бойон nin, i 
2 Y id : ' I 1:35, 00 
i&ka (Martin, in 
Sboshoni .... : 137.00 
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Sullivan, joan 
Hawniiana, Pure . 34 1z3-150 130.70 
4 Hawaiian, } North 
Eutopean ....... 12 192-15 130.40 
Fi Hawaiian, North 
B IUE 10 127-152 135.40 
1 awalan, # North 
me 117-137 129.50 
Dunn, Toxxer, 1928 








Whites but rather the nearest approximation to them that exista in 


the Yucatecan series. 


Dunn and Tozzer’s F, males show evidence of heterosis, but 
their females of later generations exhibit the same sorl of alternat- 
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ing inheritance as is seen in the Siouan mixture and in the Yucate- 
Subjective observations on malar prominence were used, it will 
be recalled, as sorting criteria. For membership in Group А of 
either sex it was required that each individual possess prominent 


TABLE 52. MALAR PROMINENCE 
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or very prominent (+-+ or ++ +) malars. Accordingly, the per- 
centage table for malar prominence shows zero percentages for the 
Groups A in the em and + grades. Among other possible stipula- 
tions for admission of individuals to Groups D or E, one was that 
they should have only slightly or moderately prominent malars. 
Since degree of malar prominence was used as one of the sorting 
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TABLE 53. CEFHALO-FACIAL INDEX 
Mates x 
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{romp Nu. Hange Men &. D. V. Y uiaiecana 
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Barras, 10925 
Andalusian Moors . 2 ... 9L30-41 3952329 5.50252 
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criteria for subgroups, the general trend of the percentage table 
тау be predicted. Because of this fact, discussion of frequency 
distributions, which in their eonstruetion were purposely biased, is 
not warranted. It needs only to be pointed out that Group E, 
which differs only from Group D in possessing lighter pigmenta- 
tion, has a higher percentage of prominent (++) malors than 
Group D. 

Cephalo-Facial Index. The tables for head breadth show prac- 
tically no difference between the subgroups; those for face breadth 
give a smaller mean in Group E of both sexes that is probably sig- 
nificant and a definitely smaller average in the female Group D. 
The expected is therefore found in the table for cephalo-facial index 
when it is noted that Groups D and E of both males and females 
nossess emaller values than do the other subgroups: Sullivan pre- 
aents similar differenees between his Sioux Pure- and Half-Bloods 
of the two sexes. In a White-Indian mixture it appears that the 
growth of the face in the lateral direction, in proportion to lateral 
growth of the head, does not oecur in the Whiter progeny to the 
extent that it does in the less mixed Indian descendants. 

The seriation curves for this index (Plate 16) require no com- 
ment, 

Bigonial Diameter. The table relating to breadth of jaws at the 
gonial angles shows that the averages of the three Spanish groups 
listed for comparison do not agree, The Mexicans have broader 
jaws than any of the Mayan subgroups, und the averages for the 
latter are far inferior to those of the Yakuts and the Eskimo. No 
significant difference appears in the subgroups of either sex, except 
possibly in the females of Group C, whose mean dinmeter is slightly 
greater. Therefore no strong correlation with bodily size can be 
claimed. No rule of genetic behavior ean be deduced, for the aver- 
age diameter of Group A lies within the range of the various Spanish 
means, It seems possible, furthermore, that breadth of jaw is apt 
to be as much affected by functional factors {relating to the action 
of mastication) аз by genetic ones, 

At this point, the opportunity is presented of comparing data 
obtained by mensuration with data obtained by subjective obser- 

‘ation: the findings for bigonial diameter may be compared with 
the percentage table for prominence of gonial angles. The only dif- 
ference discernible in the percentage tables for either males or 
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TABLE 54. BIGONIAL DIAMETER 
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Mexicans зо 57-110 98.084.608 3.544 48 5,624 49 
Smith Coll Students 100 00-110 100.374.90 4.50 4.57 

Steggerda at al. 1029 


females is that the Whiter groups have definitely smaller frequen- 
cies of extremely broad angles. One fact is brought out by the 
observations that is not made clear by the data from the measure- 
ments: it is that in proportion to the remainder of facial parts the 
jaws of all the males are in half the cases of the prominent (++) 
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variety; except in the case of Group E women, the females in the 
majority of cases are evenly divided between prominent gonial 
angles and those of average size. Summarizing the measured and 
observed material on gonial angles, it may be concluded that a 
large proportion of all Yueateeans possess broad jaws, and that 
there is little difference between the subgroups in this respect. 


TABLE 55. PROMINENCE OF GONIAL ANGLES 
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msy 0.0% 


1 


13.0 58.7 








Minimum Frontal Diameter. The breadth between the zygo- 
matie arches has been demonstrated ав smaller in the Whiter of the 
subgroups. On each side of the skull, the superior of the two medial 
supports of the zygomatic bone is the zygomatic process of the 
frontal, The most medial points on the inferior temporal lines, and 
also on the tygomatie ocessea of the frontal bone, are the points 
from which the minimum frontal diameter is measured. The 
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TABLE 56: MINIMUM FRONTAL DIAMETER 


sith Total 
Croup No, Наш” Mean 8. D. W. Yucateeana 
Total Yuealecans .. 880 60-118 10570.00 4.099,07 8.874,06 
Сюир А... ...... 31 91-118 105.384,18 4,022.15 $812.12 2xpeD 
GroupB- ........ 109 89-118 105.9:-.20 4074.14 8868-18 IxpeD 
Uroup C . .. , diaz 05-118 100.294.135 4.12.10 388=.10 SxpeD 
Gmup D .. ‚ № 97-117 10535942 4542.80 4312.28 lxpe D 
Group E... . 48 07-113 103464.33 3.52=,23 315-322 IxpeD 
Spanish... EI "^B 97-190 105.404.439 35,674.31 2405.29 
Barras, 1028 
Carerefios ...... ZI 105.70 
Aranzadi, 18045 
Andalusian Mora , 98 106.11 4.00 5.14.46 4.84 4H 
Coon, 1920 
Mexicuns........,. 48 100.282 40 4 064,28 352a 7 
Koennei, Mondiere (Martin, 1914) 
Блішшіз >...-........--.!?. 100.00 
Worohjow (Martin, 1914) 
Тарым .........-- ----. 100,00 
Buriats ......... 112.00 


Tulko-Hryncewics (Martin, 1914) 


—— ———————— ——————— ———n————————X——— € 
‘Total Yocatecans.. 604 — 89-116. 102.225.10 $042 07. 3.83 07 

Group A... [324 880-112 101,815.21] 8,045.15. 3,875.15. 2xpeD 
Group B _.. . $31 91-112 ]102.364.17 3.88.12 5.704.12 None 
Group С... . € 03-114 10205-10 4.024.14 3.944.135. IxpeD 
Group D. .. ба 93-6 10275-33 35.84223 3742.3 lxpe D 
Group E... 44 95-19 !0@.11»38 3.84.27 372-98 2xpeD 
Mexicane .. 85-110 102.102.585 4.502.359 441.55 









tables for this measurement show anything but a tendency similar 


to that of bizygomatie diameter; no eorrelation existe. The male 
Group C's average is greater than that of any other; the female 
Group A mean is possibly smaller and that of Group E possibly 
larger than that of the female group as a whole. Although the 
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TABLE 57. FRONTO-PARIETAL INDEX 


Cres ps М. 
Total Yuratecnm .. 880 
Group А... . 221 
Group B .. - 100 
Group € .. 362 
Group D ._.. 52 
Group E 40 
nh... 87 
Barres, 1028 
Barras, 1923 

Andoleian Moor . 23 
Coon, 1029 


Caccrefios . ... ES 
Aranzadi., 18045 


Kaim 
"Reicher (Martin, 1914) - 


81-76 
01-74 
61-70 
81-76 
61-73 
63-71 


01-52 


Haberer (Martin, 1914) — 


бтін (Шилі) ............ 
Reicher (Martin, 1914) 

Japanese ; 
Brelz (Mah, ien 

Bretoms ....... 

Рагішіпе ... 


Mauneuvrier (Martin. 1914) 


М.н 
68:07 = 6 
81.838 ».12 
05.10.14 
63.22 «10 
üT. Si = 28 


70.73 = 33 
71.00 2.23 
11.29 7.42 


70.90 


Стая 


04.50 


65.80 


8. D. 
279.04 
8.25.1 
2:00.10 
2192.07 
2.77 =.15 
2.01 5.14 


4,20 -. 29 


4.00 =.10 


3.38 =.30 


т. 
4.10 .U7 
3.50.12 
4.38.15 
4092.10 | 
алпа: 
2.98 = 21 


0.02 = 40 


8.004 23 


4.00 9 42 
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—. —— —— — — I — — ————— 


Total Yucatecans .. 694 
Group А ‚154 
бтонр В,......... 281 
Group C 201 
Group D ба 
Сгопр Е 48 
Mexicana 30 


Wacker ( Martin, 1914) — 


00-70  6789a07 
50-77 OT =, 
60-14 65.01 11 
m—TT 058.0] ».12 
60-75 05.09 = 24 
00—74 67.08 « 29 
62-80 70.37 = 38 
вт. 
11.40 


Schwalbe (Martin, 14) 


2 405: 035 
24 2.10 
£.5B «08 
$58 00 
2702.17 
9.58 = SQ 
2.12.27 


ЗАМ» ОТ 


3.06.15. i 


4782.12 
2704.13 


£102.25 7 
4,249.30 — 


4.43 38 
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points of measurement are situsted elosely together, the diameters 
of breadth of forehend and breadth of face appear not to be inter- 
dependent. The tables on radiometry demonstrated that the 
Whiter males and females have more protuberant foreheads; the 
tables for minimum frontal diameter prove the presence of a tend- 
enty for Group A members of both sexes to possess narrower 
foreheads, in spite of the fact that these same individuals of Group 
A have wider faces. 

Fronto-Parietal Index. No really significant differences appeared 
in the male means of the diameters from which this index was cal- 
culated. Consequently, no differences between male subgroups for 
the index are expected or found. In the females, however, although 
head breadth is possibly preater in Group E, minimum frontal 
breadth is probably significantly greater in Group E than in the 
group as a whole, and probably significantly less in Group A. 
These facts are the reasons for the significantly smaller value af 
fronto-parietal index in the female Group A; the Indian women 
have narrower foreheads in proportion to breadth of head than йо 
the females of Whiter type- 

Zygo-Frontal Index. If bizygomatic diameter tends to have a 
smaller value in the D and E groups, and minimum frontal breadth 
tends to vary iri the opposite direction, then the index derived from 
these diameters should exhibit subgroup differences. Such varia- 
tions in the indicial averages are found. The means differ greatly 
among the female groupe, but to à much smaller degree among the 
males. This is mainly due to the fact that value for the diameters 
differ more in females than in males: among the women, the segro- 
gation seems to be of a more clear-cut type. 

Fronto-Gonial Index. The bigonial diameter, a measure of 
breadth of jaw, does not vary significantly in the subgroups of 
either sex, There are but slight differences in forchead breadth 
atnong the males, and larger ones between the female groups. Be- 
tween male subgroups, therefore, no differences in fronto-gonial 
index are expected. As pointed out under discussion of the radio- 
metric data; the Whiter females have les masive faces than have 
the Indians. This applies to length and breadth of face and depth 
of lower jaw, but evidently not to forehead width. If the mandibles 
of the Whiter femäles are not as deep as those of the other groups, 
it might be reasonably expected that the bigonial diameter should 
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TABLE 58. ZYGO-FRONTAL INDEX 


Group No. Hangs 
Group À . 221 69-53 
Group B 1909 66-83 
Group C sz 1-82 
Group D 52 80-82 
Group E и 09-590 

млр... ТІ 69-96 
Barras, 1828 
ish. ‚ 08 07-00 
Barrns, 1923 
Andalusian Moors 28 
Coon, 1929 
Mexicans ы 


Reicher (Martin, 1914) 
Reicher (Martin, 1914) 
Eskimo | 

Oetteking (Martin, 1840; 
Chinese , 

Reicher (Martin, 1914) - 


үнүн (Danis) 
Reicher (Martin, 1914) 


Малошуне фы Н 1914 ) 
Zulu | 


m ü ü m m ms 





Tot] Yucatecans ,. ü4 (0-53 
Grup A... 154 — 60-530 
Group B . 44] 690-83 
Group C. . 201 60-83 
Group D .. of 74-55 
we Reicher iussus 1914) - 
Wrackebusch (Martin, 1014) 


74.34 06 
75.00 2.12 
74 5302.14 
74.35.10 
T4440 = 22 
7T4 332.23 
70.01 = 33 


81.09 27 
TI 96 A1 
70.11.29 
67.00 
09.59 
69.60 
71.10 
74,00 
74.90 


Frares 


15.50 «07 
74.64.14 
15.39.11 
75.10.13 
77. = 24 
70.85 2.31 


78.50.24 


T8.M! 


82.00 


=. D w. 
2,07 =. 3.50.06 
95528 3422.11 
288*.10 3.874.183 
2704.7 53.65.00 
£332.15 512-31 
2332.10 $114.22 
4302 94$ 54-30 


5.74.19 Т.08:=.24 
321239 4.12257 


2934320 385-27 


7273405 3.65.07 


2.52.10 3.38 4.18 
255.04 338.1 
jie BOT aE 
040,16 3,432 21 
$120.22 4074.29 


194.Л7 £52022 


Yie 


2*pr D 
None: 
None 
2xpe D 


xpe D 
None 

1 xpe D 
7xpe D 
Axpe D 
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also be less. Re-examination of the table for that measurement does 
show an absolutely smaller value for Group D than for any of the 
others, although the mean for Group E is almost exactly the same 
as the averages for Groups À and B. Turning tothe data for fronto- 
gonial index, it is seen that the indicial percentages for Group D 
of the females is significantly smaller than that for the group as 4 





TABLE 59. FRONTO-GONIAL INDEX 
Min. Frontal Dium. x 100 


Бігоша! Diam. 
Mates 
| "Pith Total 

Groop No, Range Mean &. D. Y. Y usnlrrasa 
Total Yucatecans .. 878 — 84-110 — 90.06.12 5.36.08 5.35.09 
Group A..,,...... 220 87-113 Sa 535217 5.85217 None 
Group D .........- 108 86-115 100,334.95 5.2224.18 5.20418. IxpeD 
Group C.. . 882 84-110 (0705.19 544-.М4 545-14 IxpeD 
Groop ......... 51 89-110 100,179.52 544-36 545435 None 
Group E.......... 46 (81-112 100.595.440. 4.026.352 4504.32 LxpeD 
Spanish са 196 90.56 

Barras, 1025 и v pu af ыа 
ZypO-gonial and Zygo-Eronti 
Spanih .......... 800 9719 | "Indies d 
Barras, 1925 
at Fesas Е Ë E 

Total Yucatecans .. ӨМ 72-110 07.37.13 5,084.00 35,204.08 
Group À.......... ló4 75-118 772-31 5.624. 22 575-22 lxpe D 
Group B.......... 231. 70-110 97.17.24 5.32.17. 548.17 IxpeD 
Group C ....... ... 01 70-114 9795494 4264.17 5005.17 2xpeD 
Group D 2... 62 87-100 9611-40 472429 4014,30 SxpeD 
Grop E... 40 85-108 141-40 4.604,32 4772.34 #хреб 


whole, and that the mean for Group E is probably so, The slightly 
(though not significantly) broader foreheads and narrower jawe of 
the female Groups D and E have combined to give statistically 
significant differences from the group as & whole of the relation 
existing between these facial breadth. 

Zygo-Gonial Index. Facial breadth is smaller in Groups D and 
E, and bigonisl breadth about the same in all of the groups. The 
index between these widths of face is significantly larger in value 
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TABLE 60. ZYGO-GONIAL INDEX 
M ALES 
битир Ма, Нан Mirna s D. v, Yincmierzmian 
Total Yuealecans .. 878 865-83 — 74271408 254-00 4TT«.08 
Group A ........ 220 63-83 — T7408&.10 342-.1] 4402415 IxpeD 
Group B ‚ 10 603-83 1456-17 3482.13 4082.16 Mone 
Group C ‚ 362 04-52 — TAB. 13 2.00-,00 455-18 None 
Group D 51 6791 — 74.452,35 2,052 25 4049.53. None 
Group E 48 68-33 — 75984531 314492 41T-20 $3xpeD 
Spanish ... ... .. TO 65-04 7639-50 4.065256 Gll= 35 
Barras, 1925 
бралан | .. .. 200 05-100 78.81.87 5732.19 T27«234 
Шаттан, 19253 
Cacerefins = #5 78.80 
Aranzadi 18045 
Mexicans .. ая Tle g 3.379.234 4424.30 
C rena 
Hoyos Salma (Martin, 1914) 
|^ o RN sn 81.30 
Oetteking (Martin, 1914) 
FEMALES 
Total Yucatecans .. 004. 57-56 71.54.00 3694.07. 3052.09 
GmupAÀ ......... 14d 87-50 — TRODO- ?2 408416 5504922 2xpeD 
Grop E  ........ 231 (00-80 75.204.10 3.60.11 5004.18 IxpeD 
Group C ........ 2H 63-86 — 78.874.17 3519.18 47710 IxpeD 
Group D ........ № 00-4) 73,974.28 5472.40 448527 ?xpeD 
Group E 4 00-90 7378434 3454.24 468445 1хрер 
Mexicana ... ..... 30 09-84 75.909 43 3.48.30 4.58.40 
(ranas 
Spamsh .. . 16.00 
Hoyos Saimz (Martin, 1014) 
Туға! Ner Теп 


Frissi (Martin, 1914) 








inthe Group E males, and tends to besoin the D and E groupa of the 
other sex, The Whiter males make a good attempt at approach 
toward the Spanish averages, but not so close an approximation as 
ig accomplished by the Mexicans. 
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TABLE 61. FACE HEIGHT 
Mares 
Group Ma. Range Mean 8. D. V Yarmtorana 
Total Yuratecans .. 879. 99-140 121.595.14 6.22.10 8.122,08 
Group A 221] 105-156 19003-47 5589.10 487-416 2xpeD 
Group B . M90 9090-138 121.014.390 636222 590-19 ?xpeD 
Group C agi 103-140 199244 22 6928410 5149.13 $xpeD 
Group D ....... 52 108-157 191.924.61 1.564.43 5,358.35 None 
Group Е...... 46. 108-192 121.032.590 508.42 490454 None 
Spanish . 58 109-1101 120.274,70 A= OAH 
Barras, 1928 
Andalusian Mour . 28 1935.14.75 5.889.523 4.78.43 
Coon, 1629 
Mexicana , AR i 122244.5] 522438 42739 
Chontal _........ 80 108-199 112.70 
Hunxtecs.. ....... 100 101-190 113.40 
Mayus ... ... MO 08-124 110.00 
Tictzils .. ,.100 80-18% 113.30 
Tuendals . 100 95-131 112.10 
Choli .... .. 100 101-128 113.20 
Starr, 1002 
Shishont ,..,. = 1192.00 
Boos (Martin, 1914) 
Navajo . 120.00 
^ Hrilicka (Martin, 1914) - 
Майлан: E 1260,00 
Hanke (Martin, 1014) 
ані, i 120.00 
Worobjaw (Martin, 1914) 
Germa [Haden]... 121.00 
Fischer (Martin, 1914). 
Efi aora pss =s am. 123 00 
аах Martin, 10141 
Ac (Waler) .. ... 104-138 127.00 
Wacker (Martin, 1914) f 
Eskimo - 127.00 
Duckworth (Martin, 1914) 
Kogunei (Martin, 1214) 
Бинт, Pure........ 637 208-152 124.00 0.30 5.12 
Sioux, Half-Blood... 77 100-140 121.50 6.36 5.25 
Sullivan, 1020 
Hawaiians, Pure . ті 12272,07 7323.40 5,882339 


F, ore North 


..,., 10 112-137 125.10« 46 6502.08 5.11 
m овие, 1925 


-OO EE 
—— т ————— سے = .س > > ڪڪ‎ = 
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B reap Ма. 
Тоіз! Yucsatecans _ TM 
Group А. іші! 154 
Group H ; ӨЗІ 
Group C ,. #01 
Group D. üz 
Group E .. 46 
Mexicans 30 


Smith Coll, Students 100 
Бікпреткің гі ші., 1099 
Ekhoshoni 2222. sooo 
Bons (Martin, 1914) 
Мати ... 


TABLE 61, (Continued) 


Hange 
05-134 
00-129 
101-130 

05-134 
101-140 
101-124 


101-126 
08-122 


Нена (Martin, 1914) | 


= 


Sioux, Pure... Qo ЫТ 
Sioux, Half-Bieod .. 19 
Sullivan, 1020 
Hoswaiiuna Pure .. 
3 Hawnusn, $ North 
European .. 
Fy Hawaiian, North 


H 
13 


European ....... 10 
l Hawaii, | North 
Éuropen ,...... б 

Dunz, Tozzer, 1028 


ТИ 


100-130 
104-122 


101-125 


05-122 


110—126 


107—129 


Менш 
114.40 2.15 
11440-31 
114.65 —.24 
114.82 = 33 
112.56 = 52 
113.15 = 4 
114.23 2.76 


111.99 «38 
109,00 


115.00 


112.00 


[17.40 
114.10 


110.20 
112.50 
116.60 


s. D. 
0.04 11 
5,04 22 
5.11.17 
0.02 «95 
0.06 =.37 
5.38 a. 38 


E 
5.58 


6.18 
4.12 


V. 
5.28 2.10 
$53.10 
4732.13 
6 03 a. 20 
6.37 9.33 
4. 76 2.33 


5.64 =.49 
4.09 


5.20 
3.01 


1xpe D 


£xpeD 








Face Height. That head length is highly correlated with stature 
has long been recognized. It might be assumed that anatomical 
facial height is similarly related to stature, but if such correlation 
does exist, it must sometimes be of lower degree because of the 
action of certain modifying factors on the nasion-menton distance. 
In males, Groups A, B, and C show probably significantly lower 
averages than do Groups D and E. The female groups D and E, 
on the other hand, have &maller values than the others; that of 
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Group D is very definitely smaller. Tt will be recalled that the dis- 
cussion of the radiometric and angular data showed very little 
prognathism to be present in the Whiter of the males, but that al- 
though there was less of that characteristic in the Whiter females 
than in the Indian women, they were not so free from it as were 
the men. It seems possible that the slightly longer faces of the 
male Groups D and E may be due, at least in pari, to their freedom 
from prognathism. As has been stated before, the prognathous 
face expends more of its contour line in an anterior thrust than does 
the orthognathous one; consequently, of two faces of equal length 
of eontour line, the orthognathous will have the greater nasion- 
menton length. 

The seriation curves for facial height (Plate 17) are very ir- 
regular, In them are reflected the lack of precision of the measure- 
ment, as well as the multiplicity of factors that govern this length. 
Nothing of value can be added to the above discussion save that 
there seems to be indicated in the two Groups E; a greater tendency 
than in the other subgroups toward segregation into longer- and 
shorter-faced types. 

Starr's and the author's averages for this measurement cannot 
be eompared; different identifications of the location of nasion 
probably explain the situation. Sullivan's Siouan Half-Blooda, 
both male and female, react ss do the Mayan females. Unfortu- 
nately, Sullivan makes no statement concerning the amount of 
prognathiem present in his material. Dunn and Tozzer's F; males 
exhibit what is probably heterosis, while the later generations in 
the females follow the example of the Sioux-White Mixed-Bloods 
in having shorter faces in the Whiter groups. 

Upper Face Height. As in the case of the nasion-menton dis- 
tance, the trends in the two sexes for the nasion-prosthion measure- 
ment are not exactly the same, No differences that are statisti- 
cally significant appear among the male groups, but the female 
groups D and E have smaller averages than the compared sub- 
groups. ‘The differences in amount of prognathism may again be 
called upon for explanation of the situation. One may also suggest 
that the larger and taller D and E males have facial heights that 
average about the same as those of the smaller-bodied Indians; the 
Whiter women are shown to have definitely smaller faces than 
those of the Indian females. 
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TABLE 82, LFPPER FACE HEIGHT 
Group Ma. Жаз» Mess вр. 4- ЖАЛЫ 
Той! Үнсійғсаца.. BO 59-00 7591-10 4463-07 618.10 
Group À 31 01-88 74.81 =.20 4402.14 5.88220 None 
Group B To 58-86 874.506.2383 $546,156 047-22 None 
Group C 862 30-90 — 75.20-.17 4082.12 640216 lxpe D 
Group D , 82 0601-80 — 7403241 4422.20 5025.30 None 
Group E . 46 6585 7і08-47 475-233 31244 None 
Spanish ..... . 70 61-06 72.02-47 034-4 8.505440 
Barras, 1025 
Andalusian Moors 28 T0.50a.51 3.994.380 5.00.51 
Coon, 1929 
MERAN ......... 48 ج‎ 74855238 291227 2224.30 
Eskmmóo ........... ы = 73.00 
Duckworth (Martin, 1914) 
Weissenherg (Martm, 1914) 
Sioux, Pure. . 43 81.10 5.77 7.11 
Sioux, Hal-Blood .. 1$ 7850 — 479 6.10 
FguALES 
Total Yucatecans .. 094 — 59-88 71.61.12. &58a4,08 (1382.12 
Group А - 154 08-85 71.974.95. 400.18 5.594.295 IxpeD 
Group B... ‚ #31 59-82 — TL.88-18 4249.18 5902.10 IxpeD 
Group С . $001 2956 TL) Oe IT OMe None 
Group D . 6e 59-82 7075.30 4941-46 6004530 £xpeD 
Group E. 46 50978 "70.1542 424930 (04.43 3xpeD 
‘Mexicans ... ‚ 80 57-78 (1043.04 518.42 7,.382.64 
Sioux, Pure. . . 4 š 17.50 2.58 
Sion, Half-Blood... 4 TL.20 4.71 
Sullivan, 1920 








Sullivan's data further demonstrate that a similar mixture of 


massive-faced Indians with more delicate-faced Whites yields in 
‘the Whiter of the offspring a type of face like that of the White 
progenitors. 
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Facial Index. Facial breadth has been demonstrated to he some 
what narrower than in the group as a whole in the Group D and E 
males, and to be definitely so in the females of these subgroups. 
The nasion-menton distance is of about the same absolute magni 
tude in the male groups D and E as in the others, but the Whiter 
women have smaller values which differ significantly from the 
mean for Total Yucatecans. In other words, the male Ds and Es, 
in comparison to the whole group, have on the average narrower 
faces of about the same length, but the females of similar groups 
possess narrower and shorter faces. 

The table for facial index bears out the eonelusions that should 
be drawn from the preceding statements: Group A of the males 
has a smaller indicial value and Group E a larger one than the 
Total Yucatecuns’ average, the differences being probably signifi- 
cant, The females exhibit no real differences in their subgroup 
means, 

The serintion eurves (Plate 18).eorroborate in part the evi- 
dence from the tables: Groups A, B, and Cof both sexes possess 
essentially similar curves, The modës of Groups D and E of the 
males lie at the same higher value at which the Spanish male mode 
is placed. Group E of the females also has its mode at a higher 
indicial value than the others, while Group D of fhe women ex: 
hibits a lower incidence of the smaller indices. 

The relatively longer faces of the Whiter males approach toward 
the average types of Spanish and Mexicans as well as the modal 
type of the Spanish. The means fail to indicate such a tendency in 
the Whiter subgroups of the females, but as stated above, the evi- 
dence from the seriation curves supports the view that an approxi- 
mation toward the White Spanish type of face is a characteristic of 
Groups D and E in both sexes. 

In Sullivan's example of White-Indian mixture, it is interesting 
that the Whiter male progeny, in comparison to the Pure Sioux, 
have relatively higher facial indices than do the Whiter female de- 
scendants, The behavior in the Siouan and Yucatecan eases of 
race mixture is very similar. Dunn and Tozzer's women show the 
trend that has been pointed out for the males of the other two ex- 
amples of miscegenation. In the Hawaiian case, the reduction in 
bizygomatic diameter in the females of three-quarters White blood 
was Very great, while the average for face height was but little 
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TABLE 63. FACIAL INDEX 
Mi arpa 
Е Sigmillesnce 
Group Nm. Hange Mess A. D. V. Vami 
Total Yuesteeuns .. 870 70-102 8500-11 4565-08 лата 
Group A ‚ #1 71-04 85.0010 4328414 5044.18. £xpeD 
(Group B |99 71-100 85.59.22 4525.6 5.419,18. None 
Group C 301  70- 90 8567217 4704.2? 5494.14 lipe D 
ip D 9: 15-100 8807551 3404.30 033.4 IxpeD 
46  T3- 00 — 86.50.52. 5.284.587 607.44 2xpeD 
77 75—114 8937-55 7.124.939. 7,07 —.45 
25 D, 78.47 2.00.33 £062.57 
45 87.024 49 43024 30 501-96 
Kormks аз 85,00 
Jochrelson (Martin, 1914) 
Chinese .. = 87.00 
Koganei (Martin, 1014) - 
Germans (Boden) . anne 85 80 
Fiseher (Martin, 1914) - 
Tu. | : 84.40 
ochelson (Martin, | 1014) 
Swiss (Safental) .... 93,50 
Wettstein (Martin, 1014) - 
Kamchadel uma s 53.30 
Chukchi |... 83.00 
Bogorna. (Martin, 1914) 
Ицат1!есв . 10 73-07 7910 
Chala .: .100 "71-81 ROAD 
Tzendnls .. . MO 00-04 51.00 
УШ араз .. lO 60-95 B3.40 
Ты ... . МЮ 08-03 80.00 
Starr, 1002 
Sioux, Pure; ...... 584 08-100 33,00 4.84 5,78 
Sioux, Half-Blood. 77 74-102 8450 5.28 (22 
Sullivan, 1920 
Hawaiians, Pure n = ВТ.07Т=41 5.18.20 5.91433 
Fi Hawaiinn, North | 
European ....... 10 79-05  B629«104 480-74 5.07 
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тт» No Hange Mean 5. D. w Tes m 
Total Yucatecans .. 684 — 71-101 4.37.12 40008 545-210) 
Group A.... 154 73-05 85407-24 440-17 5204.20 IxpeD 
Group B... ІІ 78-101 84.104. 90 4451 5044.10 None 
Group C... . ЧП 71-100 8458494 2510-17 06039-20 IxpeD 
Group D .. ... 62 73-08 854474585 408-25 451529 None 
Group E .... 4 159 В ізі-.51 5.20.37. Мора 
Mexieniüs ......... 80 ‘Ti 8  BS0)75 02353. 6054.01 
Smith Coll. Students 100 — 74- 88 — 36,054.33 4.05 5.07 
Steggerda ef of., 12D 
South Coll. Students МІ T 00.40 =.81 
Wilder ood Pfeiffer, 1924 
[Steggerda el al., 1029) 
Pere e trus hI epo DS e 86,70 
"Hanks (Martin, 1014) 
FINA LII i vira e RakrREZA 88.80 
mto (Martin, Ин 
Bons (Martin, 1914) 
S:oux, Pure. ,...... 157 70-04 82.30 4.40 5.35 
Sioux, Half-Blood... 18 72-86 852.20 8.27 3.97 
Sullivan, 1920 
Hawniü&ns Pure... 34 70-02 85.10 
| Hawaiian, 1 North 
Е Наана, North 
Ешореап ,...... 10 80-57 88.30 
} Hawaiinn, | North 
European . 6 84-08 R9.30 


Dunn, Torker, Te 








changed. The Whiter Hawaiian women probably have greater 
amounts of White blood than either those of the Siounn or Yuea- 
{есап mixtures, and (which is probably more important) great 
breadth of face is probably not so constant a characteristic among 
22 Hawaliana as in pure Mayas. 

pper Facial Index. The discussions concerning bizygomati 
а and upper face height have prepared the A 
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TABLE &4& UPPER FACIAL INDEX 


145 











Hoyos Sains (Martin, 1914) 


— m 
| with Total 
Сеғыр Ҹа. Hass Mean 8.0, Yumi 

Total Yusateernna .. 85) 40-66 — 527240 348900 4002.11 
(Group А.. 82) 44-4 59.6715 5.284.]0 2352.20 None 
Group B . 199  4$-ü2 5274-10 $404.12 645-12 None 
Group C . 468. 40-62 — 52704.2 5.45200 0552.10 Mone 
Group D . 8& 40-00 — 52924.4) 423428 7.94.53 None 
Group E . Ado 44-050 — 5207-4] 410439 7.734,54 None 
Spanish ... . В 45-72 64,852.41 5.3602. 20 0.51 =.53 

Наттая, 1023 
Andalusian Moars 25 5193449 95.342430 білі 

Coon, 1029 
Mexicans . 4^ 5358-31 22.1022 5902.41 
Boheminni ... ен 51-80 

Matiegkn (Магна, 1814) 
Зарапезе ..................... 57,00 

Adachi (Martin, 1014) 
Spanish . 

Hoyos Sains (Martin, ТІГІН 

FrMALFA 

Total Yucatecana .. 004 — 41-84 —— 52.584,00 3.409,00 0,53 2,19 
Group A... . 14 434% 525410 2502158 6.03425 None 
Group B_... 231 432 — 5:924 15 3294.10 4204.10 None 
Grup С... . 90) Ии 5490417 3,084.19 0.024,28 None 
Group D вә 41-02 aspa gs ee lbs H7 Мог 
Group E.......... 44 439-00 See 5342494 853446 IxpeD 
Mexicans | 4 54,.102.53. 444—329. 8:21.71 








findings in the upper facial index tables. No significant differences 
appear in the means for either sex. The female subgroups are 
therefore quite like one another in both facial and upper facial in- 
dices. The extremes of the male groups differ in facial index to a 
probably significant degree; in upper facial index, no difference in 
the averages is apparent. The probable explanation is that the 


146 


MAYA-SPANISH CROSSES 





TABLE 65. NOSE HEIGHT 


IN YUCATAN 


e  _ +-_—-—-—-—-—-—-—-—-— — - —‏ ج د 





Graup Nu 
Total Yuraternns .. 880 
Group B ‚. 100 
Group C 362 
Group D ........- 5 
(Group E . A6 
Barras, 1928 
Cacerenos. ,....... ЯЗ 
‘Aranzadi, 18045 
Andalusian Moors 28 
Coon. 1929 
Mexicans 43 
Chontal во 
Huaxtecs 100 
Mayas 100 
"Гаю ... 100 
Trendals 100 
Chol .. .....-... ШИ 
Starr, 1002 
Sioux, Pure. . . 680 
Sioux, Half-Blood _ TI 
Sullivan, 1020 - 
Hawananz Pure... TA 
F; Hawaiian, North 
European ....... 10 
Dunn, Torzer, 1928 


Range 
47-71 
47-68 
47-05. 
47-71 
29-87 


40-76 


45—56 
45-0 


42-60 


41-58 


46-70 


&. T 


‚ 3.80.06 


&.7й =.14 
ын». 
4.00 2, 10 
3.14.95 


533 SMa 


5.00.27 


3.00 =.33 


| $862.27 


3.55 


4.12 =.23 


4.38 -.66 


ү. 


8.47 ».10 
6,35 = 20 
0.87 = 23 
085-417 
0.33.42 
5.48 2.30 


9.08 2 49 


0.47 „61 


6,72 2.45 


675 
0,48 


7.09 =.4% 


8.14 


wiih Total 
Yuretecuns 


2xpe D 
lxpe D 
8хре Р 
I xpe D 
1 xpe D 








Total Yucatecans 


Gi 
Grmp A... 154 
Group B,,.....,.. 21 
Group C ... ..... 201 
GroupD .,....... 8£ 
Group Е... 40 


47-67 
43-08 


47-00 
47-00 


5,18 ,07 
3.72 2.14 
3.50.11 
4.13.14 
3.55.23 
5.062 22 


270 ш ач 


б.8%ж.,1% 
0.08 = 26 
ВЗР = 20 
7.58 2,25 
7.05 -.А3 
5.6] 2.30 


4.08 z 44 


xpe D 
None 
None 
2xpeD 
£xpeD 
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TABLE 65. (Сомінші) 





Grap Мы Нат Mean E n. y. ҮшамМесала 
Smith Coll Students 100 — 42-58 —— 50.514 94 3,60 7:14 
Smith Coll. Studenta 100 ... 53.61 
Wilder ad Pfeiffer. 1924 
(Steggerda ef al., 1928) 
Sioux, Pure........ 1587 400 2590 8.51 8.35 
Biowr, Half-Blood... 10 46-58 5100 2905 5.73 
Sullivan, 1020 
Hawaiians, Pure... 34 45-56 51.20 
! Hawaiian, $ Nurth 
European ....... 12 41-53 48.00 
F, Hawaiian, North 
European ..... 10 — Mr-56 62.40 
| Hawaiian, T North 
European ....... © 41-58 52.00 
Dunn, Tozzer, 1928 
———— — kkk ګۉګۉگگگگگفگگ ك هك‎ SS —  — 


distance from nasion to menton is longer than that from nasion to 
prosthion; that in such a greater distance, the differences in the 
projective interval due to a smaller amount of prognathism are 
more apt to manifest themselves than in the smaller distance from 
nasion to prosthion. 





Nose Height. The so-called height of the nose from nasion to 
subnasale is a part of the distance measured in upper face height, 
which in turn forms a part of the larger measurement called ana- 
tomical face height. In consideration of the radiometric tables, 
subnasale, as well as prosthion, was found to be nmong the parts 
of the face responsible for the Indian's prognathisn. The identity, 
in part, of the distance measured in the determinations of upper 
face height and nasal height, and the common participation of the 
two inferior points of both measurements in one or the other phe- 
nomena of prognathism or orthognathism gives great reason for 
supposing that the findings in the averages of one messurement 
might also aptly apply to the other. Comparison of the data for 
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TABLE 66, NOSE BREADTH 
MALER 
mop Mo. Henge Mean 8. D. V. Yurulerate 
"Ü'ótal Yucatecans .. 890 — 26-50 —— 57.08.07 3.0505 B.104.18 
Group À .... $9] 29-344  — 37.534,15 4024009 7.724325 1хрер 
Group B 100 26-5) 97580415 306.10 5092.27 1xpeD 
Group С 362 27-50 87841] 814-08 800-50 2xpeD 
Group D B2 31-45 36.384,23 2084.20 5.1904.54 4xpeD 
Gmup E 36 — 530-42 30.24.03 281420 7532.54 Буре) 
ЕЕ ..,..---. та 21—58 59 00.235 {Не 101 033-50 
Cacereños 23 24.00 
жы 18945 
Andalusinm Moors . 25 85.04.34 2,524,274 7.309,00 
Coon, 1029 
Mexieuns . 48 37.652.353 ЗАПЫ ӘЗ Ia 00 
Chontals B 32-7 59.00 
Huasteca, IO — 25-44 28.10 
Мауи .......... 100 35-4? — 37.50 
Tzotzrila .._...... ІН: 88-40 4,50 
Teendals 100 . 35-50 $0.00 
Chole... 100 31-45 57.10 
Starr, 1002 
Hony, Pure... 50 — 32-50 30.00 5.4 8.07 
кшк, Half-Blood ТТ 30-4240 51.00 5.04 LE] 
Sullivan, 1920 
Hawaiians, Pure... 74 44332.22 2502.15 0324 35 
Fi Hawaiian, North 
European ..... 10 — 40-459 43.105,52 2.434,37 56% 
Dunn, "Tomer, 1925 
FruaLEs 
Total Yucatecans .. (94 — 27-48 — 3475-48 8904.05 822.13 
Group A 1545 тізім 55.34.14 2.62410 741.23 4xpeD 
Group B . 931. 27-47 — 35184]3 2885400 5313490 4xpeD 
Group C 201 27-4 — 54.324135 3144.1 10.004.231 dxpeD 
Group D o2 ш-н 3.274 20 2954.18 5004.54 бхрер 
Group E 31 27-12 3348-28 $024,158 783-255 xpel) 
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TABLE 66, (Continued) 








rs Total 
Grup So, Ваар Меш 8. n. v. Vuruterase 


Metirans ......... 50 — 27-40 g3 70a 33 2704324 B8B.014- 70 
Smith Coll, Students 100 — 27-37 322H2.13 1.80 6.01 
Steggerda si al., 1929 


Smith Coll Students 100 ... 32.18 
Wilder and Pfeiffer, 19024 


(Steggerda ct al., 1925) 
Siour, Pure, ..,... 157 32—48 27.40 201 7.71 
Sioux, Hal-Blood .. 19 32-88 54.80 2.27 0.52 


Sullivan, 1920 
! Hawaiian, ] North 
European ...... 12 38-42  — 35.90 
F, Hawnimn, Xorth 
European ...... 10 33-41 35.60 
} Hawniian, } North 
European ..... б 30-35 32.40 








the two lengths demonstrates that in the ease of the Yucatecans 
such an assumption is correct. For interpretation of the findings 
for nasal height, therefore, the reader is referred back to the dis- 
cussion of upper face height. See also Plate 19. 

Nose Breadth, The tables for breadth of the nose at the widest 
expansion of the alae show for both sexes distinctly emaller means 
in Groups Dand E. The serintion curves (Plate 20) demonstrate 
the same tendency very nicely. Sullivan's and Dunn and Tozzer's 
material tell exactly the same story, It only needs to be added that 
the subgroup differences are greater in females than in males. 

Nasal Index. The reader, after examination of the tables for 
nasal height and breadth, is fully prepared for the definite and sig- 
nificant differences that are apparent in the data for nasal index. 
Again the differences between the Indian and Whiter types of 
progeny are greater in males than in females. The phenomena of 
reduction of nasal breadth and lowering of the value of nasal index 
in the progeny of a broad-nosed type which hss mixed with a 
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TABLE 67. NASAL INDEX 
Marza 
- — - == - - 
Grup Мә. ange Унап B. D. Y. Yucabecais 
Total Yücateexns .. 880 — 48—04 біззміі4 6.28.10 B.77—.10 
Group А . 21 51-88 6501438 618.90 041-30 SxpeD 
Group B 190 31-88  — 64,834.79 1.12491 944,52 Expe D 
Group C . 862 48-04 — 6420222 610815 8.50«.24 None 
Group D ......... 5à 48-8] (£04.68 TSA OTT 3xpe D 
Group E 46 40-75 (61.57-.6% 658-45 1030-75 4xpeD 
Spanbh |... 79 95-74 (55-28 T.689-.41 12.83.09 
Barras, 19828 
Spanish . 206 50-89 üL62-36 7712.20 12.51 «.42 
Barras 1023 
Andalusian Mocs 28 55.04 2.87  & B2, 62 10.33 &.03 
Coon, 1029 
Cacerefics .. 22 62.50.02 431 6.02 
Aranzadi, 18046 
RD eve АЕ 65.812,69 T.11«.19 10.80.74 
Athabascans (Tahltan) . 62.60 
Hina ( Martin, 1914) 
nee bon A c 64.10 
рег дәнін (Martin, 1914) 
North French. ы 65.40 
ata (Martin, а! 
Anglo-Sco 65.10 
ele (Martin 1914) | f 
Germans (Ba. 65.70 
зоа (Вато) а 1914) - 
Chole . ss. 400 59-107 7640 
Chontales ر‎ 80 68-604 77.90 
Нца а ___.. 100 257-102 78.30 
Tuentals | 100 00-1098 83,50 
Mayas 100 Өз 77.50 
Tamils .......... 10 63-104 84.80 
Starr, 1902 
Siok, Pure ....... 30 52-00 Св 50 7.05 10.25 
Sions, НаМ-Віоой ТТ 50-86 69.20 1.08 10,94 
Sullivan, 1920 
Hawaiians, Pure... 74 B2942.0] 7.78449 0325.59 


Fı Hawaiian; North 
ка ие 10 





B0.75 1.9 


9.14 =1.4 11.52 
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TABLE 67, (Contimual) 








"M Total 
| th Total 
Creep №. Benge Mean z. D. V. Yalta ni 
Talal Tucatecans __ 04 40-84 08112710 0182.11 0.7018 
A aE 154 51-70 — 62372433 010933 0.574,37 #@xpe D 
GroupB . .;. .... £81. 49-78 — 63,094.24 5.524,17 8.08427 £xpeD 
Grup C. ........ 901 40-82 — (206-30 0250.41 10.01 4.34 - None 
Group D ........ № 49-84 — 61.214.58 076441 1L04«.67. 3xpeD 
GrupE. |... 46 40-74 6172205 (50.46 10,53,74. 2xpeD 
Mexicans ........ 50 93-76 68.37246 5.30547 30-14 


Smith Coll. Students 100 47-79 632.714.389 5.74 9.01 
Stezgerda e al, 1929 


Smith Coll. Students 100 50.89 
Wilder anc Pfeiffer, ied 
(Steggerda et al., 1020) 
Athahaseans (Tahltan) ......... 62.20 
Boas (Martin. 1914). 
Eskimo .. . — 6240 
Duckworth (Martin, 1014) | 
Манна I MA 71.10 
Ranke (Martin, 1914) - 
Sioux, Pure........ 107 52-886 68.00 7.00 10.42 
Sioux, Half-Blood... 19 588 07,80 6.42 0.47 
Sullivan, 1820 


Hawaimns, Pure . 44 70-02 80.30 
| Hawaiian. } North 
EÉurpean ....... 1$ 72-81 80.30 


Éurpenmn ....... 10 676 0850 


European ....... в мт 62.50 
Dunn, "Tones. 1525 








narrower-nosed variety of mankind, is so well known that further 
comment is unnecessary, The tables and the seriation curves 
(Plate 21) epitomize the Аңы. 
Observations on Nasal Wings. The nasal wings of each Yuca- 
tecan examined were noted on the record sheet as“ compressed, ? 
а " or “flaring.” One of the criteria for admis 
Group A was that the individual should possess medium or fara, 
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but never compressed alae, In sorting for members of Groups D 
and E, however, no stipulation was concerning nasal wings. 
Group C, it will be recalled, was the residual group which remained 
after the other four subgroups had been sorted. 


TABLE 08. NASAL WINGS 











MALE u 

Compressed] Modum Flaring Nu. 

Total Yurstecans 80 gu 871 ER 
41% 30.3 €; 65,44, 

GRUPA —^—— 7 18 143 221 
0.055 355% 64.75 

Group H g ы 158 195 
1.0% #2.1 5% 76,9% 

Group C 10 06 #47 302 
Ag Е6,5% 63.2 55 

G D.. 8 23 21 5a 
a 15.4% HES 40.4 

Grp E... coe ede T 25 14 38 
15.2 54.57 30.4 7, 

— ——n—aNFr. . . .............—..... —— — . 

"Тош Угары .......... 8% 306 350 694 
4.0% 44.15 51.3% 

Group A... й 00 o4 154 
=“ 0,0% 39.055 81,0% 

Gmrplo..--—-—--.-- 1 00 140 zs 
04% 59.0% 60.0% 

Group C 5. да н 201 
TAG 415.84; 448% 

Ga Da ied ieee i ea ss: 9 34 IQ oz 
14,55, 54.8% 30.7 4 

Group E... ...... ees 7 80 n 46 
15.2 4$ 55.27, 19,5% 
539 80.0%, 16,75 











Examination of the percentage table for the types of nasal wings 
shows progressively higher percentages of compressed and medium 
alne in Groups C, D, and E of both sexes than in Groups A and B. 
Since faring and medium wings were, among other characters, used 
to select the more Indian of the Yucatecans for Groups A and B, 
it iuto Ye ppt iat those subgroups should have more of the 

| ety than the others. It is evident, in the generally im- 
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easing percentages of medium wings from Group A to Group E, 
аз as well вв in the relatively high proportion of compressed wings in 
Groups D and E, that theae facts were so, not because the Whiter 


groups were sorted through use of those characters, but because 


TABLE 60. NASAL PROFILE 
Mates 
Саасаче Straight Cannes. = 
15% > i% 7009 10.2 5; | 
бтор А................. 0 174 18 22 
0.055 i 1% твт BE 
Group B... ... 2 153 13 190 
10%, 4 ё 76,9! 55 
Groop C 10 34 273 45 süg 
289, 4% Th AS HAS 
GmupD .............. 1 ! 43 7 59 
10% 110% BRI 185% 
Gronp E ........ i 1 zd " 46 
2.25, 8.7 4 73.0 15.05% 
Рем иль 
"Total Yucateruna .... 28 118 300 149 694 
іл 17.0% 55% 21.5% 
Стар А... аена б 26 95 33 154 
00% Мо 67% MAS 
Group B. a E 8 38 144 45 231 
84 15405 625% 1955 
Group C ......... 21 5? 108 40 201 
10.5 T 15,055 08.7 5% 19.9 % | 
GmupD . 1 13 31 ІТ б? 
16% 21.0% 5005 274% 
бтенр Е............ ü n 21 lá án 
| n 





certain definite linkages occur between those characters and the 

traits actually used for choosing members for the Whiter groups. 
Other Observations on the Nose. A summary of the judgments 

on Miape of nasal profile demonstrates the presence of no findings 


sufficiently sig 





icant to require much consideration. No indi- 


viduals having concave noses were accepted for membership in 
Group A. It appears that such n type of nasal profile is so rare 
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among the Yucatecan males that the provision was sesreely neces- 
sary for that sex; but among the females, concave profiles showed 
a little higher incidence in general, but especially in Group C. 
That type of nasal curve is not typical either for Maya Indians or 








TABLE 70. NASAL ROOT DEPRESSION 
ü аш + ++ Au Ме 

Total Yucateceans ... 20 зе) 302 102 Š 890 
ә4: 409% 46.7% 11б 0.0 o 

Group A , 2 111 108 0 0 aH 
OOS HER 95 0.0 4 ر‎ 

Group B 2 88 87 24 0 190 
25% 417% 47% ШЫ 0,01; 

Group € 11 151 149 üü 5 352 
S0 25 2G 1834 1.455 

Group D... ..... 1 19 24 8 0 Bz 
LO' 3555; WIS 154% 0,0% 

Group E ] 15 26 1 0 ж 
зә HO 5055 5.71% 10% 

о алаа > 

Fruarga 

"э, ÓÁ ج ڪڪ‎ 

Tota! Yuratecans . Е 435 937 14 ü 604 
із, ORT MIR 2.0% 9.05 

Group А... 0 109 45 ñ 0 154 
00% тов 2029 D 0 "7, 0.05% 

Group В .. 3 142 85 1 0 әзі 
їзє біз 3689 04% 00% 

Group C .. 1 123 66 IE 5 ñ £01 
055 oeg ag 55% — 004 

Group D ... 3 33 24 2 0 üz 
iig SEI 587% 2,2% 0% 

Group E.. 1 аң 17 0 i M; 
229, 600% 36.075 00% ма 

Mexicans .. g 1% 12 % 0 50 
67% 4.0% 400% 675% 0.0% 








for Spanish Whites. No definite linkage exists between that form 
of curve and other White ее so that the residual group. C 
received the great majority of the individuals so characterized. 

The radiometric tables showed no definite differences in sub- 
groups for amount of nasal root depression, The percentage tables. 
for this observed trait have no features worthy of comment. 
that Groups C and D of the males have higher frequencies of 
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marked de 

In discussion of radiometry it was pointed out that the tragion- 
rhinale protrusion index was very slightly less in the DE group of 
both sexes than in the others. The percentage table for Aeight of 





pression than any of the other groups presented for ex- 














TABLE 71. HEIGHT OF NASAL ROOT 
ш + T + K 
"Total Yucateeans ............ Ж 520 2094 zá ВО 
48% 591 334% 275 
Ln ———— 13 149 51 3 221 
54% 4% — 25558 14% 
Group B 14 120 64 1 190 
140% 60.3 б 1% 15% 
Group C 16 205 128 1$ уба 
E 56.6%, 32.4% 8.6% 
Group D ü 26 25 5 52 
0.0% шот жз 5,8% 
бтопр Е......-........ 9 19 ҰЗ à +0 
0.0 5 41.35% 50.04 8.7 5 
FEMALES 
Total Yuontecnns ... .. . 102 501 81 Ü 094 
I Reg 14815 (00% 
Group А .... 25 113 T. 0 15% 
14.5 55 73.4 5 11.75 00% 
Group B ....... 5T 17% 22 ü 231 
160% 7455 5n 00% 
Group C... - 135 20 ü 201 
15.4 5; 07.25 1445 0.0% 
Group D 2 45 19 0 
54% "1,4% 10.4 5; 0.0 5; 
Group E ...... 3 5% 10 ü 47 
6. тіне тт 0,0% | 





category, the Indians lead in frequency, while in the "++" or 
G L q +” (high or very high) type, the Whiter subgroups have 
higher percentages. The data from radiometry and those from 
subjective observations appear to be at variance, but they prob- 
ably are not, for the following reason: measurement of the radius 
from tragion to rhinale disregards the elevation of the nasal root 
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and bridge from the face itself. A rough measure of the height of 
the nasal root and bridge relative to the facial level ean be caleu- 
lated by subtracting the average radii of prozygion from those of 
rhinale, For the males the results so calculated are: A-90.7, 
B-30.3, C-31.2, DE-32.0; for females they are: AB-24.2, C-26.1, 





TABLE 72. BREADTH OF NASAL ROOT 








Малка 
2th т ж. FT 
Total Vorutecans......-..... 93 224 487 18. ER 
4.0 x; 38.0 5. 55.3 5. LE% 
e TTT 8 Do 120 4 e 
зат 407 HŠ% 18% 
Group B .............. TET UE. B3 104 3 199 


ай: 41л% SG 2.0% 


Group О а чес. J0 128 210 5 362 
5.2 5 2545 53.0%, 145 
GroupD ........ 5 18 29 1 52 
1154 50.855; шт 10% 
Group EIL --- D 17 H 2 48 
баз“ 5707 52.24 4.3 % 
| = 
Total Yucatechmé .......-.. dM 251 421 11 604 
1.0 52 804%“ 60.6% 1.6% 
93% 25,7 95 80.1 % 1.9 9; 
Gaal Bia Saaz ag aaa A 7h 150 1 231 
Obs $4.3 05.05% 04% 
СИР: С: овала Ë 78 191 5 гін 
10 383% — 0025 255, 
НЕ № № 20 38 1 бе 
| $25 4205 DER 101% 
Ср eer ree ee 1 18 26 1 иі 


2.27 31975; 565% 21% 


DE-25.0. These figures reconcile the seeming contradiction noted 
above, The nasal roots and bridges of the Whiter subgroups are 
probably on the average slightly higher from the facial levels than 
in the Indian groups, but the latters’ tendency to prognathism 
makes the absolute value of the tragion-rhinale radius slightly 

The two races which mixed to produce the Yucatecans are prob- 
ably not characterized either by remarkable narrowness or extra- 





H 
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ordinary breadth of the nasal root. The subgroups representir the 
descendants from the cross appear in the percentage table for nasal- 
root breadth to possess almost equal proportions in the medium to. 
broad categories of that trait and practically no extreme grada- 
tions. 


SES 





TABLE 75. NASAL TIP— ELEVATION OR DEPRESSION 





MALES 
———————————M—————————Ó— - = 
ЖЕЗ зар боны т ЕЕ №. 
Tots] Yuentecans ...... 4608 ШО 11 ал 7 870 
55090 SET 14% 108% 054 
Group A. ............... HS BŠ 5 20 1 321 
5075 385% 14% 5 049 
Gromn Б..:.....-..... .. 107 6a a Ұз 1 199 
5555, 334% 13% 111% 058% 
тоор С.о 120 104 g M 4 361 
sip BSE O 1355 11% 
Стор Юа 18 258 1 5 0 5g 
4.65, 558% 1.95 960% 00% 


Group Eales 12 24 3 б 1 40 
еле 5294 655 1305 Е 


ا 
—— ——— ل 


Total Yucatecará ....... 231 g7I б 167 19 HT 
$4352 3005 O95 Фм: ‘27% 
Group Á. ............... Ж 68 1 38. 3 15% 
255 425 06% MNES 19% 
Group -,..--.......--. 85 88 ü 55 3 231 
385% 381% (005 938% 139 
Grup... % 75 " 49 ° eH 
asse 573% 15% HAG 44% 
Стоир Па. зака: А 25 0 16 2 us 
sage 3719 00% 258% $525 
Group B. ........... 17 15 46 


10 g £z 
әт 570% 455, 396% 45% 








"T'hree types of factors must be eonsidered as affeeting the shape 
of a nose, They nre: (1) the shape and size of the bony support, 
which includes the nasal bones and the frontal processes of the 
maxillae upon which they lie, as well as the bony skeleton of the 
face from which the two foregoing rise; (2) the shape and size of 
{һе various parts of the cartilaginous support, eonsisting of the 
septal cartilage, the lateral cartilages, and the greater alar car- 


tilages; (3) the shape and size of the non-bony and 100-24 apin | 
tissue of the nasal alae, which is principally fibrous in ite ES 
It has been pointed out so far in the discussion of nasal form: 
(1) that in nasal height the Whiter females are a little shorter than 
the other subgroups, and that no definite difference is demonstrated 





TABLE 74, NOSTRIL SHAPE 











15.2 €; BA P 0.6% 
Groop y ee || 33 0 8% 
"PL. 86.54 84,5% 0.0% 
Group E.-.....::. ....... 18 #4 Ü a6 
29.1 60.9 5% 0.09 
Рем з 
Total Yurntecans .......... 114 550 0 бн 
16.5% 83.5% 0,05 
Group A 18 156 ü 15% 
117% B8.3 0.0% 
Стор .................. 19 212 ü 231 
LZ% 01.85 0.05 
GmepGC...... eua AE 159 0 201 
20.0%, 79.1% 0.05% 
Group D' --.......... . 18 ab 0 üg 
27.05 71.05% 0.05% | 
бтшр Е................. 1] 20 0 %6 
87,0% 63.05% 0.0% 








in the male groups; (2) that the Whiter groups in comparison to 
the more Indian of the progeny have on the average in both sexes 
slightly higher roots and bridges. These two statements sum up 
the principal differences between subgroups that are due to differ- 
ences in shape and relative size of the bony support. 

When the point pronasale was considered under radiometric 
measurements, it was found that the salient from subnasale of the 
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septal cartilage, with ite superimposed greater alar cartilage, was 
progressively greater in both sexes from the A and B and AB 
groups through C to the DEs. That such shortening of the salient 
in the Indians is caused in part by stronger inferior and weaker 
anterior projection of the medial wings of the greater salar cartilages 


FRONTAL VISIBILITY OF NOSTRILS 


TABLE 75. 








Тола) Үпсліесіпя .. с. 0 174 545 SH 52 850 
1.0% НАХ 35275 35865 10% 

Group A —.;....-...-.. ü 2+ ВІ 92 14 ЕЗІ 
обе 1055 HES 414% 6.5 

Group B ............... 26 80 та ІЗ 199 
05% 1815 3:5 3975 655 

GrupC ............... Š 5% 134 188 81 362 
14% 149% 37105 3315 — 8565 

Group D неса 1 10 21 18 2 ка 
їйє 1945 Wiz HES 3.5% 

GroupE..:1.-- М 10 19 14 1 4 
ал те 4135 845 2.2% 

Fimis 

Тоа Yucsteeuns .. 5 107 200 257 45 ШЕ 
07% LS 4325 НЕ 6.5% 
Las 10% HAS HOS B4 

Group D Wm Ü 33 p 8 15 ЕЗІ 
00% 143% 4205 SES 0.5% 

Group C 0 51 81 76 13 901 
00% 154%. OSH 327.56 8.5 55 

Gra Р .......... ü 11 50 19 Ë бз 

| 00%: 177% 484% 33075 325 

GmupE.......... 3 1# 10 In 2 46 
655 20.15 4135 LEG 43% 





is suggested in the percentage table for amount of depression от 
elevation of the nasal tip. Over fifty per cent of the male Groups A 
and B have greatly depressed tips, while only twenty-six per cent 
of Group E is.so characterized. A similar trend of milder degree is 
noted in the females, who have a greater proportion of elevated 
tips than do the males, ‘The frequency values for moderately ele- 
vated tips are larger in the female Group E than in any of the 
others, 
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Since the Whiter groups of both sexes have longer septal salienta 
than the Indian co-descendants, and more compressed nasal wings, 
the nostril shape should differ considerably between them. The 
percentage table for that subjective observation bears out this 
opinion: the Whiter groups of both sexes, in comparison to the 

















TABLE 76. LATERAL VISIE | OF NOSTRILS 

ü кш + ++ +++ (о 

"Total Yucaterans ; |... 2 50 338 589 78 кй 
0%; #1 3845 4245 8.055 

отар А ............... 0 14 80 107 2 221 
0.0 63% 36275, 4845 2.05 

бтор В............ Ü 21 7% 85 10 199 
005 106% sar Ag ы бе 

Grp C cc iene da oe ë 81 138 101 nz 
05% 865 470% 4455 Mn 

GroupbD.......:.::-. С T 24 18 8. n? 
10% 13595 иле SLES 5.855 

Спор Е .............., ғ T 25 14 3 48 
оф T1534 5005 35539 6.5% 

Fruta 

Total Yucutecans _ 1 72 208 276 47 бї 

MIG Itig 420' 398% 687 | 

Group À .. ü 15 71 53 15 154 
| 0.0%, 95% 4005 344% 9.8% 

Group В .. 0 іні "4 102 15 £31 
0.0 5; 875%: 40.7% 44.1% 6.5% 

Group € .. Ü zt 81 85 13 201 
00% 1005, 4055 429% 654 

Group D. .. ü в 29 24 2 üz 
00% 1895 4685 37.15 2.2% 

Group E ..... 1 7 өз 13 2 46 
#25 15# 5005 2585 49% 


more Indian groups, һауе greater proportions of nostrils of narrow 
oval shape. 

A depressed nasal tip gives the observer a poorer view of the 
nostrils anteriorly than if the tip is elevated, providing in each case 
that alar flare is equal. However, depressed tips are often highly 
correlated with great ular flare, in which case the latter factors 
presence in marked degree is more potent for marked frontal and 
lateral nasal visibility than the factor of depression of the nasal 
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tip. The tables for these two observed traits indicate that the 
Indian’s nostrils are more casily visible both from the front and 
vm the side than are those of the Whiter progeny of the racial 


Ear Length and Ear Breadth. The table for ear length of males 
clearly indicates amaller diameters aa characteristic of the more 
Indian of the Yucatecan population. For females, the evidence 
shows a similar trend, although not so marked. Indeed, for the 
latter, the differences are not certainly significant, For small- 
statured people, the car lengths are appropriately amall. 





MALES 
Greap Na, Range Mean =. D. V. Y ursirrina 
Total Yueatecans .. 708 — 50-78 6000-10 3094-07 6.302.12 
Group À ...- . 183 50-60 — 60.064.19 5.594.143 5.984,22 SxpeD 
Group B....,..... 189. 51-71 5000,91] 388=15 6482.45 Sxpe D 
Group C... .... 308 59—73 61.04=.15 3.95.11 64T7T«.I8 3xpeD 
Group D... 958 54-69 01:94 =.46 4.19.32 0.812.253 lxpe D 
Group E ... 37 50-18 6120-45 4494.59 800-463 1хрер 
Barras, 1928 
2 —————— — ——Ó—— Á—————— Á—— — 
Total Yucatecans .. 019 450-72 — 07,624.18 425-.00 748.15 
Group À ,... ..... PG 47-72 — ST.54— 8 £452.18 7.304.351. Nane 
Group B .... 184 — 48-TI 5732-30 411214 7.11925 ixpeD 
Group C ,... 10 4557 — 51304923 452.18 7.55.28 ZxpeD 
Group D .. 33 ABB 58.86.30 4.642.306 5.92=.01 2xpaD 
Group E ......... 81 52-08 07.98-45 5.07=.31 6.039.535 None 
Smith Сай. Students 100 — 51-68 58.87= 95 9,74 6.35 
Steggerda rial, 1026 
Shoshoni 61.50 
kimo .. 63.00 
Germans oo 


Schwalbe (Maris i914) 
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Ав for breadth of ear, only one significant difference appears. 
The exception is that of the female Group B, in which case the ears 
are on the average broader than those of the group as n whole: on 
the other hand, there is a possibility that the mean of the Group A 
females is less. Indicated by only probably significant differences, 


TABLE Ts. EAR BREADTH 














Mitra 
i idi ; 
| -> "eth Total 
Group Mo, [Langs Miran 8. р. V. Yuratoceia 
"Total Yucabeenns |. 708 — 5-41 3158.00 2.55.04 8.0114 
Group A .... ..... 188 26-88 — 3130-18 245209 751-470 fxpe D 
Group D |. ......... 188 20-58 — $1.:31—.13 244,09 7,78-.30 £xpeD 
Group D. el 2. S08 — 25-4] 31.68 =10 2.5724.07 8.11.22 іхре DÛ 
Group DÛ 38 2040 «= S208 = 90 Ф#75=.2] 857546 1хре О 
Group E ST $7-M (32.304.381 2784.22 5.504,6T ZxpeD 
Spanish .... 79 5-42 8514.23 304=10 89-48 
Barras 1028 
Ғимлшен 
Total Yucstecnuna .. 548 — 22-39 b= 07 2,5505 5,50-,18 
(Group À .... ‚ 5 22-57 29.70 =.10 4712.12 8.122.308. $xpeD 
Group В 185$ — 2325-39 S044 -.12 241209 798-28 3xpeD 
Group C 100 241-58 2081-14 259-10 8.08-.38 1хрер 
Grup D .......-. 42 92-908 30214.20 2.8042] 2272.68 Моше 
Group E. 2. Bl 4-38 2974-46 £150.18 71б=,б1 IxpeD 
Smith Coll, Students 100 27-40 5335.17 2.50 7.53 
Steggerda ri al, 1520 
Duckworth (Martin, 1914) 








the males show а tendency for bronder ears in the Whiter sub- 
groups. 

Auricular Index. The conclusions drawn for size of ear are some- 
what indefinite. For males it would appear that the Whiter Yues- 
tecane have absolutely longer ears and a tendency toward propor- 
tionstely broader ones, But the mean indices of the diameters of 
the males show no significant variation from that of the whole 
group. For females, the same condition seems to obtain, except. 
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Duckworth (Martin, 1914) 


Group No. Range М» & D. V. талан 
Total Yucatecrana .. 706 40-65 B52282.10 4152.07 T.04».14 
Group A. .. 165 40-4 82.3]2.23 4362.18. 8.35.31 None 
Group B .. 1558 49-05 — 2237-22 412-10 7874.30 None 
Group C. .. 308 4205 5910.106 4302.1 B05=22 1хре р 
Group D . 88 454-02 52.086541 5.784,20 7.184.56 Ми 
Group E.. . 87 450-60 —564=33 302-24 574945. Ixpe D 
Spanish ..... . 19 41-08 — 55.24.88 4.94.26. B.91 4.48 
Barres, 1923 
Spanish . .906 41-70 — 5424.50 6,39—-.21 1174.39 
Darei, 1923 
American Indians , 50,00 
Kamta (Martin, 39014) - 
Colorado Indians.._.......--... 59.00 
Rivet (Martin, 1014) 
Eskimo . 53.00 
Duckworth (Martin, 1914) 
Germans ( Hamburg) e. 8800 
Karütz (Martin, 1914) 
uriats . е 56.40 
Porotuif (Martin, 1014) 
Koroljow. (Martin, 1911) 
"Topmard (Martin, 1014) 
Frat 
Total Yucuterans .. 543 — 80-05 S2286.15 4.06.00 ERA. 
Grup A.. Бб 3985 5182.90 475-220 D.184.99 IxpeD 
Group B .......... 184 зи 5270,71 4185.15 T.R8«.28 fxpe 
Group С 100 41-65 — 35231420 4549.15. B2524.35 None 
Gp D ,....... 44 3382 545=АТ 452-44 ВЛВ-.05 Lepe D 
Grup E... ...... SI 49-02 5908448 891451 7156405 None 
Smith Coll. Students 100 44-66 50,312.29 423 7.51 
Steggerda «f al., 1929 
Caldo Indinns |. 1 59,80 
Rivet (Martin, 1904) 
Eskimo 4740 
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that the greater average breadth of Group B is responsible for a 
larger mean index, which is not certainly significant. 

‘Ear Protrusion. Group A of the males and Groups A, B, and C 
of the females show higher frequencies of small amount of ear pro- 
trusion than do the remaining groups. The male groups, however, 


TABLE 80. EAR PROTRUSION 





Marra 

n өш - ++ +++ № 

Tota] Yucatecans ....... 0 то 374 "4 au gag 
0.0% Өй 22.5% 448% 2.1 75 

СтбарА .......-..-..-- 2 sp 85 91 ü 221 
об 178% ëy М5 27% 

Group ..... -H ----- 0 17 BR 1 5 100 
0.05, 545 HOS 450% 25% 

Group € ied 102 14 562 
0.05 55% 45.9% 4.7% 2.099, 

Group D ü I 19 87 5 яз 
0,0% 19% 566% 21097 9.67 

Gmop Esiri 0 a 16 a3 8 4“ 


00% 43% HMI Hiz 65% 


FEMALE 
= = : 
Total Yuentecans .....-, 1 128 425 120 1 баз 
01% 1855 277 15805 0.15 
Grm A. e ? sa 102 I8 1 15 
00% 214% 82% 605 05% 
Стор В.а 1 , 143 41 231 


| H | 0 
04% 100% 1885 1785 00% 


00% 0245 3587-5 LS 0.0% 
Сғонһ ІР -....------ s Ü в 35 19 0 gi 
09% 1295 365% 308% 00% 
Стонр Е........-.- | ü 46 


0 3 85 7 | 
00% 81% THAR 1625 009 








differ only slightly in percentages of marked protrusion, and the 
female Indian groups, a5 well as the Whiter ones, disagree among 
themselves as to proportion of great protrusion. The verdict must 
be that no great difference in subgroups can be pointed out in re- 
spect to protrusion of the external ear. 
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Roll of Helix. Group D of the tales has a comparatively low 
proportion of slightly rolled helices, and Groups D and Ea com- 
paratively high percentage of greatly rolled ones. Among the fe- 
male groups no definite variation is found. 








TABLE 81. ROLL OF HELIX 
Mars 

ü "n - T +++ № 

Total Yucatecans 1 274 481 124 u 880 
ола ят 5475 141m 0.7 

Group A ü 65 127 #9 ü 291 
ойс 45 575% MIN 0.0 

Group B..,........ ü 65 113 31 ñ 109 
0055 32.7% 568% 1054 090% 

Group C ...... Ú 181 100 51 ü 562 
0075, 9349 BEDS IS 00% 

Ср О ....--...---. 1 10 30 п 0 52 
19% 199% 575 2124 00 

Group E is 21 1% 0 4& 
00% 385% 44.65 M1% 4) 

Total ¥uecntecuns 0 156 зав 152 ü 804 
00% 2505 O0 2.95 00% 

Group А 42 81 81 " 154 
0.05; ae ee 9015 oog 

Group B ü 43 129 54 ü 231 
пос 20.55 5585 Bas 00% 

Group C ы ü 43 115 ы) ü 201 
| | Dom Bag 578% FLAG 0.0% 

Group D 0 15 34 13 0 oz 
oom 225 HES 910% 00% 

Group E 0 8 27 n 0 46 








Attachment of Ear Lobes. In both sexes, a definite difference in 
percentage incidence oí attached and free lobes is noted. While 
three-quarters of each of the more Indian subgroups have attached 
lobes, the incidence of this variation is less in the Whiter. On the 
other band, only approximately one-quarter of each of the Groupe 


166 MAYA-SPANISH CROSSES IN YUCATAN 


TABLE $2 RAR LOBES 


Мак 
Attached Free Ма. 
Total Yneatecuns .. 635 243 Shh 
төзе 7.89 
GOP A aaa maar 160 52 an 
76.5% 21.57, 
Сезар Ві... носо оваа» ДАЮ 49 109 
75.4% 24,65, 
11.5% 2875 
Group D .. 54 18 5 
65.4% 4.6% 
Group E #% 22 4i 
539.90 47.8% 


— Á—— UA M—H———————————— 


Fruatrs 

EE ama MR l 

Total Yuoutecans ......-.....---..---»» 421 173 094 
751% 2495 

Group À ....... 120 84 134 
770% 27.1% 

Group Н... 1832 LE 231 
78.853 21.27 

Group C .. 2144 47 201 
76.65 944% 

Group D 38: 2} бз 
61.3 те 

Group E ....... ет 19 AG 
58.7% 413“ 








A, B, and C possess the free variety, but the percentage for the 
Groups I is greater in each sex, and that for the Groups E is up- 
wards of one-half. 


CERTAIN SUBJECTIVELY OBSERVED TRAITS 


Several physical traits which were not capable of measurement 
and which were observed subjectively have been discussed in ap- 
propriate parts of this study. A few other characteristics of this 
kind could not be fitted into any other portion of the discussion, 
and so will be treated separately, 

The Hair and Beard.. The typical form of head hair of American 
Indians and Mongoloids is straight. Exceptions to this general rule 
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ы к Ба ЖАРИ енде OR TED 
to be teed in sorting the progeny of the Yucatecan racial cross 
into subgroups. Possession of the character was required only in. 
the eases of Groups A and B. When Groups C, D, and E were dé- 
fined no stipulation was made in regard to form of the hair. 


Mates 





Бага Low were Dep mive Carly Ғгыз!у Na. 








"Total Yucatecans ,...... 655 172 35 58 1 870 
r4 E 0%, 3.87 4.3% 0.1% 
Group Aaa 2.2... ERI 0 0 ü 221 
100.0 ^x бо Los 0.05 0.0% 
GmepB ..... .. 17 18 1 4 ü 190 
80.47, šD mw 8.5% 2,05 0.0 
тор С.................%05 119 1d LI 1 581 
5629; 3305 449, 6.15 0.35. 
GmupD ......... 10 ID ü 8 " 52 
65% 315% 1155 1544 00% 
GmupEÉ.........:... 21 17 % á ü 45 
475 3595 876 87% 00% 
FEMALES 
Total Yucatecang ....... 513 160 13 + 4 [ur 
7395 2.0% 1.05 0,6% ü.6 7; 
Grup A cocks ein 154 0 ü ü ü 154 
100.05, 00%, 00% 0.05 0,0" 
Стр В _...........-.. 208 10 3 ü 1 931 
201% 625 15% 00% 049 
Group С............. 112 79 6 g 2 201 
257% FSS 3.055 | 7 1.09 
GmupD..... ru: e 85 Ë l 1 Eg 
тіз Мат 8%” 1.6% 1.6% 
Grup E n 16 #7 z 1 D 16 
HES 33759 bay 225 005 
Метҥйпв ........2..... 10 10 1 ü ü şü 


03.45% 53535 3.315. 00% 00% 








Examination of the tables for hair form demonstrates that there 
is a high degree of association between other White traits and that 
of wavy hair. Curly hair; even in the Whiter groups, is rare, and 
especially so in the females. The incidence-of the latter variation 
in the male Total Yuentecans is greater, however, than in the Half- 
Blood Sioux, as is the percentage for curly hair. The female Mexi- 
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cans resident in Yucatan show a percentage distribution in hair 
form which compares well with that found for the Group C women. 
Concerning mixture of Chinese with Hawaiians, Dunn states: 
“The genetic relationship between the straight Mongoloid type of 
hair and the wavy European type has not been established, al- 


TABLE 8% HAIR TEXTURE 


| —= EN | 
Crima Medium Fine Мо 

Total Yucstecana ..... #01 Ta ü 879 
011% ай 0.095 

бговр А..,...-.-.....-. ВІ ü ü 221 
100.05 00% 90% 

Отоша В......-......-----,. 5 4 0 109 
03.05 2.0% 0,0%; 

Groap Ciaran aca 2800 и 0 sol 
88.09 11.4% 0,0% 

бешрі::-..........-..... 31 21 0 әй 
50,0% 404% 0.05% 

Group E,................,, 164 80 ü 46 
ач 65,2% ой 

جج ججج ا س r‏ ص 

Fruatre 

— = | 

Total Yucaleeans ........., 572 120 3 094 
9959; 17.2% 0.55 

Group À.... eae 254 ü 9 154 
100.0 5% 0.055 0.0% 

Group i... = 2 ЖИ 5 ü 251 
07.99, 2.1% 0.0% 

Groop G. ............... 106 36 0 201 
82.155 17.05 0.0% 

Du OS TOTO E T 19 i 1 в? 
3075 87.7 55 15% 

e E 8 %7 1 4 
174% 80.455 24% 

Mexican? 17 18 Ü 0 
5079 43.3% 0.0% 





though the evidence of Bean and of other observers makes it ap- 
pear probable that the Mongoloid type behaves as a dominant 
{тай in inheritance. Our evidence partially corroborates this 
assumption in that the majority of the hybrids (60 per cent) had 
straight hair of the Mongoloid type." | 

A similar phenomenon seems to characterize the mixed Yuca- 
teeans, not only in hair form but also in hair texture. The propor- 
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tions of the mixing groups in the various eases of mixture cited are 
probably in no two eases the same, but the general trend is similar 
in each group of progeny. It appears to the author that what is 
needed in the study of inheritance of hair form and texture is not 
a greater accumulation of subjective data but objective studies 
bused on actual messurements. 
The male Maya's comparative lock of facial hair was another of 
the sorting criteria used. ‘The less heavily bearded Indians and the 
more heavily bearded Whiter offspring of the cross were toncen- 


TABLE 85, BEARD (AND MOUSTACHE) 








Малға 
0 тй + +. ++ Хо. 
"Total Yueatecams ........... #8 535 185 58 520 
58% HES 224%, 7.0 5 
Group A REM aT 178 25 0 221 
8,1% 80.55 1.59 0.05 
Group Ge... ces ip eee , 20 1 0 4 188 
neg — 87.245 0.05 219 
i ik aza «HH 157 109 55 339 
20% pag — 3295 %7% 
ЕРЕК 22...2.........-Г-4 8 1 %7 12 ЕШ 
00% 25 67,54; 80.0 = 
Group F.....----.--------s % 1 еб 11 38 


ОЮ, 2.05 65.4 7$ 28.95 








trated by the sorting method at either end of the gradation of racial 
subgroups. The table is therefore а biased one and deserves no 
further comment. 





tion. Pigmentation has always been the most popular 
of all tha differential racial criteria, So obvious a group of char- 
acters are comprised that any extended study of a race is incomplete 
without mention of them. Yet in many cases too much stress has 
been laid upon this group of traits. Such a situstion was avoided 
in this study by use of these differential criteria in combination 
with other truly racial characteristics. 

The most striking feature in the tables for hair color is the differ- 
ence manifested in the two sexes: The- so-called dominance of 
black over all other colors of hair is much more marked in the male 
group ss a whole than in the female. As one compares the sexes 

ubgroup by subgroup, one notes that the frequency of lighter hair 
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TABLE B6. HAIR COLOR 
Black Boum Va iind Ma 
Total Yucsteezus |... , 791 Ез f 870 
90.0 % 039 от” 
Group À... , 22] ü ü 221 
100.05, 005 0.05 
Group B, ‚ 194% š ü 109 
07.59, 250 0.0% 
Group С. , 814 AG 1 381 
BT.0 12.7% 0,3% 
Group D 19 3 ü ET. 
1.2% 58% (0% 
Group E 15 in 5 45 
a9 5c 55.5 102% 
Marss axn Feuanrs 
Bilari b. frown EM ныд Жейле Ме 
Hawaiians, Pure....., 918% Бат 05% 005 13% 009 ІМ 
T Hawaiian 1 North 
European ....... етте 2.05% 005 бот 825 боо SI 
F, Hawaiian, North 
Enropenn , aw Hia 3205 20.05 00 375 09006 ЖЫ 
і Начанап, 4 Конн 
Europenn _. 55%. 275% 44.45 167% 00% 5546 17 
Dunn, ыйыт, 1928 
Sicut, Pure .. ...... 0655" 205 00% 005 00 005 5 
Sioux, Half-Blood .... HAS ЫЗ 00 00% O00 13% 77 
Sullivan, 1920 
FEMALES 
my Mam A ias ues NA 
"Total Yucatecans . 200 171 15 4/0 7% 694 
M Ls Aes тете 1.0% 0,1% 
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in the subgroups B to E is much greater in the women than in the 
men. In the later discussion of variability it will be shown that in 
many measurable characters the females vary less than do the 
males of the same groups. There is not a great difference in hair 
color of the parental types in this case of mixture, but it cannot be 





TABLE 87. GHAYNESS 
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said concerning this trait that the females are less variable than 
the males. “Dominance” of black hair sppears to affeet the men 
more than the women. 

In grayness of hair there is less sexual difference. The differences 
that occur are found at the Whiter extreme of the subgroup grada- 
tion rather than in the more Indian groups. Graying of hair with 
age hus always been conceded to be а characteristic of the lighter, 
гасез as opposed to the deeply pigmented varieties of mankind. 


TABLE 88. EYE COLOR 
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On the other hand, the hair of blonds does not gray readily. Tt may 
be that the higher percentage of grayness in the members of Group 
D as compared to those of Group E may in part be due to the rela- 
tive hlondness of the latter group. 

In eye color, unlike hair color, the females appear to be more 
homogeneous than the males, While 89 per eent of the females of 
the group as à whole are elassifiable in the darker shades of black 
and dark brown, only 81 per cent of the males are eo characterized. 
Also, seven per cent of the total males have green-brown or bius- 
brown eyes, but only three per cent of the females possess these eye 
colors. The Group A females are more uniformly black-eyed than 
the Group À members of the other sex. The women of Group E 
appear to be more strongly affected by the dominance of dark eye 
colors over light than the men, who show fairly equal proportions 
of the pure brown and the mixed varieties. 

No great amount af lightness of eye color was introduced into the 
Yucatecan cross by the Spanish, but that which was brought in is 
without doubt linked with certain of the White traits which the 
author used for segregation of the Whiter subgroups. The Men- 
delian recessive character of lighter eve colors has been con 
upon by many writers. Dunn remarks in connection with the oc- 
currence of lighter colors of hair snd eyes in Hawaiinn-White 
crosses that “they are apparently behaving in this as in other 
crosses as recessives, although it is evident that dominance is not 
complete in respect to them." The lighter colors of certain Yuca- 
terans are also best explained on the basis of their recessiveness. 
Segregation of pure blue eyes is a very rare phenomenon in Yuea- 
tan. The infrequency of blue eyes is due to their seurcity in the 
parent Spanish-White type, as well as to the disproportionute num- 
ber of Indians to Whites in the racial cross.. The table on relative 
homogeneity of the iris ia to be considered as an integral part of and 
supplemental to the table for eye color.. Raying of the iris was seen 
in most of the cases of mixed eye color as well az in some of the 
light browns. Comparatively few of the irises were zoned and prac- 
tically all of these were found in members of Group E. Had the 
author desired so to refine his method as to consider separately the 
light-brown irises which were homogeneous and those which were 
rayed, zoned, or speckled, the results might have been interesting, 
This is suggested by the fact that the finer nuances of ahade in eye 
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pigmentation have been shown to possess definite differential link- 
ages with certain other anthropometric traits. Reference to Table 2 
demonstrates this point. That table compares the various grades 
of certain observed traite according to their linkages with mensur- 
able characters. It is demonstrated that while the men with lighter 


TABLE 89. IRIS 
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blue-brown irises have significantly longer heads than those of the 
group of males as & whole, individuuls having green-brown evea 
(or any darker shade) differ insignificantly from the total group. 
Table 90 refers to skin color as observed on the inner surface of ` 
the arms of the subjects. In skin color, as in eye color, the temales 
vary less than the males. In the more Indian subgroups they are 
much more uniformly dark, no tint lighter than Von Luschan's 
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No. 19 appearing in the female Group A. Against this, one finds 
a considerable number of Group A men who are lighter than 
No. 18.. Even the Whiter females have greater frequencies of the 
darker shades of skin color than the males of similar groups. 

Table 2 shows the men with skin color lighter than Von Lus- 
chan’s No. 17 to be characterized by taller stature, longer heads, 
less prominent cheek bones, and lower cephalic indices. The differ- 
ences in stature and head length were only probably significant for 
Yon Luschan's No. 16, but undoubtedly so for the shades of No. 
14 and lighter. For this reason the arbitrary division between 
lighter and darker skin colors was set between Nos. 14 and 15. 

That there is inheritance of skin color is demonstrated in the 
table and is a fact generally accepted. It might be thought that 
the greater exposure to the sun in the ease of hacienda employes 
and of milpa farmers, many of whom are Indians, constitutes an 
argument against the purely hereditary origin of the darker skins 
of the more Indian part of the population. Such a factor is certainly 
operative. But it ia also to be considered that more members of the 
Indian subgroups may engage in these occupations beeause they 
аге constitutionally better fitted to withstand the direct exposure 
to the sun's rays than members of the lighter subgroups. The at- 
thor reealle meeting with un albino Indian, who, except for his pig- 
mentation, differed little from the generality of purer Indians en- 
countered. The albino stated that his condition prevented him 
from doing any great amount of work in the sun. The parallel be- 
tween this case and that of the Whiter Yucatecan is obvious. It 
also may be urged that the average woman of rural Yucatan spends 
more of her time in places sheltered from the sun than does the 
average man and should therefore show lighter skin color; but the 
fact is (as the table shows) that the females average a little darker 
in skin color than the males. 

Certain observers have maintained that the presence of freckling 
is an indication of race mixture. This theory is substantiated by 
data which are again found in Table 2. There it is noted that the 
freckled members of the racial cross tend to have greater stature, 
longer heads, and cephalic indices of smaller value. The peculiar 
manifestation which the author has distinguished by the term 
“masa freekling’’ behaves in the same manner in its linkages as 
does the absence of freckling. [te identification with the more comi- 
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monly observed phenomenon is therefore questionable and its sig- 
nificance must be considered as not yet determined. 

Freckling ia more common in Yucatecan women than in men, 
and Mexican women resident in Yucatan appear to have it more 
frequently than any subgroup of the Yueatecan females. This 


TAELE 91. FRECKLES 
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peculiar variety of pigmentation can only be seen on fairly light 
skins. It is therefore appropriate that the Groups E, whose mem- 
bers were selected for lighter pigmentation, should show higher 
frequencies of marked freckling than the other groups. 

Eye-Folds. The more Indian groups of the Yucatecans were re- 
quired to manifest any type of eye-fold execpt the external; it was 
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gtipulated for the Whiter that they should have given proportions 
of certain traits, among which were listed either external folda or 
no folds at all. It should be noted that in the case of either set of 
groups, the absence of a fold was permitted, The sorting method 
haa of course biased ibe distribution of the trait in the various sub- 


TABLE #2. EYE-FOLDS 
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groups. Even so, it is interesting that epicanthic folds are & little 
more common in females than in males in the group as n whole, as 
well as in the various subgroups, while the converse is true for in- 
cidence of external eye-folds. That the internal eye-fold was a 
prevalent character in the ancient days of the Mayas is indicated 
by ita frequent occurrence in representations of the face in the 


ancient art. The incidence of it has probably been materially re- 
duced by race mixture, but it is by no means in danger of disap- 
pearing. If a homogeneous Yueatecan type is ever formed, it Is to 
be expected that the epicanthic eye-fold will be one of ita fairly 
constant characteristics. 


BLOOD GROTPING 


Blood serum and corpuscles were collected for the purpose of 
study of blood groups from people of four localities of Yucatan. 
These are: from the native workmen at the ruins of Chichen Itza; 
from the inhabitants of Hacienda Sacapuc; from the inhabitants of 
Hacienda Canicab; and from patients in the Hospital "Horan, a 
general hospital in the eity of Merida. Samples were also taken 
from the insane patients of the Hospital Ayala of Merida, and are 
included in the series described in Moss and Kennedy’s article of 
1929, but excluded from the Total Yucstecans group af either sex 
here discussed. ‘This exclusion was considered necessary for the 
reason that inmates of the Hospital Ayala were not subjects for 
any other of the data heretofore presented in this study. A con- 
siderable number of children gave specimens. They also are repre- 
sented in Moss and Kennedy's study, but not here. 

The sera and corpuscles were not typed on the spot, but pré- 
gorved and forwarded for examination to Dr. W.L. Moss In Boston. 
The method of preservation has been described in Moss snd Ken- 
nedy's paper (1929) aa follows: "Blood for serum was collected in 
sterile Wright's tubes, and after congulation the serum was taken 
up in sterile eapillary tubes and the ends sealed. Blood for cor- 
puscles was taken in a preserving fuid recommended by Rous and 
Turner. ‘This preserving fluid consists of a mixture of two parts of 
isntonic sodium citrate solution (3.8 per cent in water) and five 
parts of isotonic dextrose solution (5.4 per cent in water). The two 
isotonic solutions were sterilized separately, mixed in the above 
proportions and introduced into U-shaped tubes, all with asceptic 
precautions." | 

The total number of 735 specimens collected had the blood-group 
distribution indicated in Table 93. The percentage for Group ГУ 
in the larger population which includes children, insane, and a few: 
non-Yucatecans is somewhat less (76.6) than that of either the 
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TABLE 94 BLOOD GROUPS 
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TABLE 95. ( Continued) 
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male or the female group of Total Yucatecans (82-83 per cent). 
‘This may be attributed to the fact that a considerable number of 
the inmates of the insané institution were Whites or near-Whites. 
Even so, the percentage of Blood Group IV is higher than that 
found in any European population. The larger proportion of the 
remainder belong to Group II, the characteristic European blood 


group. 
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Group II is also the second in incidence in the Total Yucatecan. 
population of either sex. Group I occurs very infrequently and 
not s single ease appears in the table for females. Following the 
work of Coca and Deibert (1923) and that of Snyder (1020), one is 
led to look for a high percentage of Group 1V in any North Ameri- 
can Indian population, even in one that is mot particularly pure. 
The Mayas are perhaps best described as Central Americans. 
Even in their racially mixed state they are seen to possess a high 
percentage of Blood Group IV. 

These data on blood grouping of the Yucatecan population pre- 
sent an opportunity to test the trustworthiness of the method of 
racial subgroup sorting advocated in this study. Snyder, as well 
as Heinbecker and Pauli (see Table 93), present evidence based 
on genealogies and general observation that racially pure North 
American Indians and Eskimos tend toward uniform possession of 
Blood Group IV. They show ú negative correlation to exist be- 
tween amount of White blood in a mixed White-Indian or White- 
Eskimo group and the percentage of Group ГУ, ап a positive 
correlation between amount of White blood and percentage of 
Group IT. Group LT also increases with mixture, but its proportion. 
of the total is small. Exactly the same phenomena are observed in 
the Yueatecan subgroups of both sexes. The frequencies are tabu- 
lated separately for the sexes in order that the sorting for each sex 
might stand on its own merits, Although the trend in either ease 
is that which Snyder and Heinbecker have demonstrated, the sub- 
group D of the females shows less difference from Group C than в 
noted in the ease of the males. 

Two points deserve special comment: The first is that through- 
out the foregoing discussion of other traits of the sorted subgroups, 
it has been emphasized that Groups D and E are not pure Whites, 
but only the nearest approximation to Whites that eould be segre- 
gated from the group of Yueatecans as.a whole, Comparison of the 
frequencies of Blood Groupe II and TV in the subgroups D and E 
with those found in the various American White and European 
populations shows that the percentages approach each other but 
are not identical. 

The second point is that Mexicans resident in Yucatan have been 
demonstrated in thie study to be as White as the Whitest Yuca- 
tecan subgroups in certain characters. The blood group data are 
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in harmony with this finding, as is shown in a comparison of the 
frequency of Blood Group IV in the male subgroup D and the 
author's Mexicans: According to the criterion of blood grouping, 
Kelly's Northern Mexicans have more White blood than either 
Snyder's or the author's Mexican groups: 

It may be concluded that the blood group findings agree well 
with those relating to other physical traits of the sorted subgroupa 
of the Yucatecans. These are among the most important of the 
data presented in justification of the racial subgroup sorting method 
advocated in this study. 


SOCIAL PHENOMENA 
ÜccUPATION 


Ав а routine part of the somatological examination, each indi- 
vidual was questioned as to his occupation, The table an which 
this discussion is based shows the numbers and percentages of the 
tacial subgroups engaged in certain kinds of work. The biological 
factors determining these groups obviously have not conditioned 
the occupational distribution. The fact that some of these indi- 
viduals are carrying on one kind of work, and some another, im- 
plies that certain psychological and social forces, elass distinctions, 
and aptitudes have come into play. Among the hacienda and vil- 
lage Yucatecans, there ure no great distinctions in mode of life be- 
tween one person and another. Yet no visitor in Yucatan can 
doubt that those who are in business, those who work in trades and 
in skilled labor, or can afford to go into politics, have on the whole 
(and surely in times of economic stress) n richer amd more abundant 
diet for themselves and their families than do the farmers of the 
milpas or small cornfields, and to somewhat leas extent, the labor- 
ers on the haciendas. This is not to say that whatever differences 
have been found between the various subgroups are directly due 
to such favoring or unfavoring environmental influences for-growth 
and nutrition. Rather should one say that in this ease such infu- 
ences are useful in fostering and perpetuating inborn differences, 

Examination of the table indicates that Groups A, B, and C have 
fifty per cent or more of their members as hacienda laborers, while 
the proportion of such laborers in Groups D and E falls below that 
ratio.. Yucatan is a great henequen-raising country, and all the 


hacienda Inborers mentioned work on such plantations. As may 
be seen from the proportion of the Total Yucatecans so engaged, 
more than half of the total population here considered do such 
work. Itis casy to understand, in view of the social factors con- 
cerned, why the Whiter groups ure not so well represented in the 
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hacienda populations. Group A is elightly less well represented 
than Groups Band C.. Hf that difference is significant, an expluna- 
tion would be that the members of Group А tend to preserve to 
some extent their economic independence through independent 
farming of their own foodstuffs. 

Thus through direct examination of the proportion of subgroups 
acting as independent farmers, it is noted that the highest ratio 
belongs to Group A; also that the proportion declines alphabeti- 
cally with a value for Group E of only 17.9 per cent as compared 
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with 40.2 per cent for Group А. 'Thirty-six per eent of the group 
asa whole are farmers by occupation, 60 that there is a rather clean- 
cut tendency between the values for Groups А and B on the one 
hand and those lor Groups C, D, and E on the other. 

The category "temporarily seting AE archaeological laborers” 
refers to those employed as common laborers at the ruins of Chichen 
Itza. Each individual so classified is also counted under the head 
of one of the other categories. Most of the labor for the work at the 
ruins is recruited from the near-by villages, and the great majority 
of these men wre ordinarily farmers. 1t is interesting (and after 
knowing the men, expected) that Group A ie the best represented 
subgroup seen among the laborers at Chichen Itza, It is worth 
noting that when corn-planting time comes, one man after another 
absents himeelf fram the work at the ruins or is represented by a 
aubstitute while the necessary work of the season is done on tha 
milpas. 

In trades, in business, as foremen, and as school teachers, 
Groups D and E apparently lend the more Indian types. About 
one-quarter of Groups D and E are in business or work at trades; 
only one-eighth of Groups A, B, and C зге во employed, while 
Groupe A and B slone show only six per cent. Municipal officers 
were not found among the Group A men but. there seems to be a 
greater tendency toward equal distribution of the village public 
offices than ig seen in trades or commerce. 


БИТНЕ АСЕ 


A question on birthplace was also a part of the routine of the 
physical examination. The tables: show the percentage distribution 
of subgroups for birthplace in Mérida (the capital), in towns, in 
villages, and on haciendas, 

Over ninety per cent of Groups D and E were born in towns or 
villages, as opposed to haciendas, and about eighty-five per cent 
of the female Groups D and E are similarly characterized. The 
Whiter types have four times the proportion born in Mérida than 
ін noted for the more Indian groups, In the town and village births 
there are also proportionately more of Groups D and E than af the 
others, but the disproportion is in neither case as great as is seen 
for birthplace in Mérida. Considering only those born in towns or 
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villages (excepting Mérida) the percentages for the male subgroups 
alphabetically are: 80, 77, 60, 49, and 44. For percentages of those 
born on haciendas the trend is quite the opposite, Tt is well to 
keep in mind that, the births which are being discussed occurred 
in the great majority of cases from twenty to sixty years ago and 
that the conditions correlated with the findings made ure past, not 
present ones. 


TABLE 05. BIRTHPLACE 
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The percentage distribution with reference to birthplace for the 
various female subgroups parallels in general that for the. males 
but the subgroup differences are less marked. 

Comparison of the tables for occupation and birthplace indicates 
that the percentage of Group A born on haciendas is but little more 
than the percentage of Group A who now work as hacienda labor- 
ers. For all other subgroups, similar comparisons show that at 
some time during the growth of individuals now adults, there has 
occurred a movement from the towns to the haciendas. The mim- 
ber of men living in the small towns (where they were examined) 
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may be summed up roughly for each subgroup by adding the re- 
spective percentages for farmers, business men, railroad employes, 
and those working at trades. These summed percentages are al- 
phabeticaliy for the eubgroups: 48, 42, 40, 58, and 49. It is plain 
that these men of Groups D and E, and to a lesa extent those of 
Group С, were not born on haciendas, so that they must have been 
born in towns of the size of that in which they were found living, or 
in Larger ones. 

In sum it may be said that of the men and women of the 
more Indian subgroups now living in villages and on haciendas, the 
great majority were village- or hacienda-born, while in the case of 
the Whiter groups, most of them were born in villages or larger 
towns, It is to be expected that greater numbers of pure Whites 
live or have lived in the comparatively larger centers of population 
and that such localities tend to foster production of the racially 
mixed part of the population exemplified in Groups D and E. 





BinrürLACE CowrARED WITH RESIDENCE 


Through comparison of the data for occupation with those for 
birthplace, evidence was brought forward to indicate that many of 
the male members of the Whiter subgroups and also of Group C 
have moved from their birthplaces in the towns to tlie haciendas. 
An opportunity is now presented to look into this situation more 
directly. Table 96 shows that of the male members of Group A 
living on haciendas, eighty per cent of them were born there. Far 
the remaining subgroups, progressively smaller proportions were 
born where they now live and progressively increasing percentages 
had their birthplaces in the towns. Comparatively few individuals 
of any group had their origins in the larger towns or in Mérida, 
although eleven per cent of Group C and fifteen per cent of Group D 
claimed such birthplace, Why Group E of the hacienda dwellers 
)ossesses members born for the most part in the smaller towns, and 
born not at all in the larger ones, is obscure. 

The percentages of small-town dwellers of Groups A and B who 
were born on haciendas is somewhat greater than the percentages 
for the remaining subgroups. More than one-quarter of the Indian 
inhabitants of villages and small towns were hacienda-born, ns 
compared with one-twelfth and less for Groups C, D, and E. Until. 
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only a few years ago, it is said, a large part of the Indian population 
of the State of Yuestan lived as laborers on the henequen planta- 
tions. Now, as a result of political and social changes, not all of the 
haciendas which were once cultivated are in operation: It seems 
сонат that at some time in the growth to adulthood of the 
Vueatecans. under consideration, those who are members of 
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Groups D and E moved from the towns to the haciendas, and thè 
Group C Yucatecans imitated them to some extent. Om the other 
hand, individuals of Groups A and B evidently executed a smaller 
retrograde movement from the haciendas to the smaller towns. 
This may be understood when it is considered that certain of the 
more Indian Yucatecans, as well as other peoples, prefer the more 
independent, but (especially in times of drought and poor crops) 
more precarious life of the milpa farmer to that of the better-housed 
and better-fed hacienda worker. | 
Three-quarters of the members of Groups O, D, and E living in 
small towns were born there. For Group C town dwellers it ia 
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shown that of the remaining one-quarter, & few more recruits came 
from larger towns than from haciendas, while Groups D and E re- 
ceived their other quarter of population from the larger centers, 
and in the ease of Group E, in part from Mérida. 

Considering these facts in connection with the data for oceupa- 
tion, it is notable that most.of the Group A and Group B popula- 
tion of the small towns are engaged in viilpa farming and that cer- 
tain individuals of these groups have left the haciendas to engage 
in such work. But the individuals of Groups C, D, and E, if they 
continue to live in town, or have come from larger centers, fail to 
take up that kind of occupation as frequently as do the Indians, 
and prefer trades and business. Otherwise they leave the town to 
do hacienda labor. 


MARRIAGE 


In this study an attempt has been made to classify into racial 
subgroups the racially mixed men and women of rural Yueatan. 
These individuals are the progeny of mixed marriages which have 
occurred in both the remote and also the recent past. It wil be in- 
teresting to investigate the marriages which have taken place be- 
tween these racially mixed individuals who form the basis of this 
study, with special reference to the relative numbers of such alli- 
ances formed between individual members of the various sub- 

There are five subgroups of cach sex. Therefore a man of Group А 
has five possible subgroup choicea or chanoes in selection of a mate. 
Sinee there are five male subgroups, there are twenty-five possible 
marriage combinations with reference to racial subgroups. (In the 
following discussion the particular marital combinations will be 
designated by use of such symbols as AA, which signifies that a 
man of Group A has married a woman of the same subgroup, or 
AE, which means that a Group À man is the husband of a Group E 
woman. ) 

Table 97 (I) considers marriages which have occurred in the com- 
bined locales of haciendas and villages of rural Yucatan. The gist 
of the table is that fewer BD and BE alliances are found than are 
expected by chance, but more CD, DD, DE, and EE unions have 
been made than the laws of chance predict. It is noteworthy that, 
statistically speaking, Group À men marry as many (but no more) 
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TABLE 97. MARRIAGE 
1. (Нлстехпан AND VILLAGES) 
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values, significant difference is so designated in the third line of the square. See 
Goring. 1913, p. 108. 
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Group D and E women as expected; that although the CD mar 
riages exceed the anticipated probability, the CE rate is not in ex- 
cess; that while more Group E men take Group E women as mates 
than the laws of chance foretell, they espouse only the expected 
rate of the women af Group D and the other subgroups. All other 
marriages than those so far discussed occur nò moro nor lese fre- 
quently than the expected rate shows. 

In discussing occupation, residence, and birthplace, certain dii- 
ferential preferences were indicated for the Whiter and the more 
Indian types of the general rural population. For this reason, the 
material of Table 97 (I) was divided into the two tables 97 (II) 
and 97 (III) — one for residente of haciendas, the other for resi- 
denta of villages. Tt is realized that some of the marriages of the 
hacienda men may have been contracted in towns and that mar- 
riages of village men may have occurred on haciendas. There is по 
wny to avoid this situation; the tables must be considered as they 
stand. 

On haciendas, AD, BE, and DA unions fall short of the predic- 
tion. On the other hand, BC, CD, DD, and DE marriages exceed 
the chance rates. In the villages, only the EB alliances are fewer 
than expected, and EE marriages in excess. 

It is interesting that in each of the three tables Group A and B. 
men are not found to procure more mates of any subgroup, not even 
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of their own, than the laws of chance allow, with the one exception 
of the BC marriages of the haciendas. Group © males of the haci- 
endas marry an excess of Group D females, and the DD and DE 
unions of the haciendas surpass chanee predictions. In the villages, 
only the Group E men exercise 4 preference in mating, and then 
for wives of the same subgroup. 

It would appear that on haciendas there exists a tendency toward 
preferential mating whieh shows iteelf in a desire on the part of the 
men to secure brides with as many White traits as themselves or 
more. In the latter case of such unions as BC, OD, and DE vari- 
eties, the children of such Whiter women will, on the average, tend 
to possess more Indian traits than their mothers. Thus, in the case 
of each variety of marriage, tha racial status quo is not markedly 
disturbed. 

The difference between the actual and the expected frequencies 
for AD and BE marriages is to be explained by the fact that the 
D and E women are taken in excess by the C and D men, leaving 
fewer for the males of the more Indian subgroups. It seems prob- 
able that life on the haciendas is somewhat patriarchal in nature, 
that there is some degree of respect shown for White blood, and 
that class distinctions tend to be fostered. 

In the villages the situation is not at all the same. With the ex- 
ception of the preference of Group E males for Group E females, 
the marriages occur between members of the various racial sub- 
groups at the same rates of frequency that chance predicts. There 
ig no more desire on tlie part of the men to choose Whiter than 
to choose more Indian wives. They marry at mndom. An indi- 
vidual's Whiteness (used in the racial sense), so far ая marriage is 
concerned, is not held at so high a premium in the villages as on 
the haciendas: If such a tendency is not transient or temporary 
(and it probably is not), the villages are generally more efficient 
"melting pots" than are haeiendas, It will be recalled that the 
great majority of the hacienda dwellers of Groups D and E were 
town-born and that more than half of all the Yuesteeans of 
Groups C, D, and E named smaller or larger towns as their places 
of birth. If social class distinctions between Whiter and more 
Indian Yucatecans are less marked in towns than on haciendas, 
the towns should. give origin to more mixed Yucatecans than do 
the haciendas. 





194 MAYA-SPANISH CROSSES IN YUCATAN 


Classification. of Yueatecans by subgroups was made upon the 
basis of several characters, not by use of ane. Although an indi- 
vidual of Group D possesses more White and fewer Indian trnits 
than one of Group B, it does not necessarily follow that the former 
has lighter-eolored skin than the latter. Since skin color is one of 
the more obvious of human physical traits, it will be interesting to 
check the conclusions just drawn from data on marriage as related 
to racial subgroups by examining tables relating marriage to skin 
color, 

Table 98 (Т) gives auch data for Yucatecans of both haciendas 
and villages. Rather definite preferences are seen to be in effect. 
The darker men marry more dark and fewer light women, the 
medium, fewer dark and more women of medium color, and the 
light, fewer dark and more light women than expected, But these 
findings refer to both villages and haciendas, and differences be- 
tween these two places of residence in respect to marriage have just 
been pointed out. 

Оп the: haciendas, excesses over the chance rates occur in the 
dark-dark, the medium-medium, and tbe light-light unions, Alli- 
ances between light men and dark women are evidently discouraged 
or not desired. This appears to substantiate tlie general thesis de 
veloped above — that on the hacientlas social class distinctions 
based on racial differences tend to be fostered, In the villages, on 
the other hand, the only positive preference in mating demonstrated 
in Table 98 (111) is that of light-ekinned men for light-skinned 
women, This bias in choice of a mate is evidently accomplished by 
the light men refraining from marriages with medium-colored 
women und taking more than their chance share of light ones; this 
in turn deprives the medium-colored men of their chance share of 
light-colored wives. The relations of marriage to skin color or of 
marriage to subgroup status of the participants are seen to be sub- 
stantially the same. In either esse, on haciendas and in villages, 
the light-skinned men or the men with more White traits show 
definite preference for similar women, The chief difference be- 
tween marriage according to subgroup and marriage according to 
skin color is that while darker males of the haciendas prefer darker 
females, men with the most Indian traits do not marry their ex- 
pected frequency of females so churacterized. But both approaches 
to the question of who marries whom in racially mixed Yueatan 
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point out that the haciendas tend to preserve the existing racial 
types or ni most foster deires to marry slightly lighter or Whiter 
women, The villages, in contrast, permit many marriages between 
individuals of differing types and differing skin colors. 

Herskovits (1928) has studied this same phenomenon of prefer- 
ential mating among American Negroes. He states (pp. 62-56): 
("That there is selective mating, I have not the slightest doubt. ... 
Is it not true that the great majority of men want to marry women 
who will bring them prestige? ... And why should it be any differ- 
ent with Negroes? Why should not skin color affer the invidious 
eloment necessary to confer distinction on an individual? I believe 
that this is exactly the state of affairs. ... In the process of social 
selection of light women by dark men, we see the mechanism for the 
conaolidation of the type which has been formed һу tlie American 
Negro. What happens to the light men? ‘They probably ‘pass’ 
over into the White group... . And what happens to the dark 
women? I must confess that I do not know. It may be that they 
become the wives in second marriages... . Then there is another 
consideration, that this variability of color is not fixed and that 
the term ‘lighter woman’ is also variable: A woman who is 
lighter than a very dark man may herself be dark indeed, while it 
is not easy for à very light man to find a wife lighter than hims olf. 
But, on the whole, this selective process is going on actively, and if 
it continues it will tend to stabilize the Negro type more and more 
firmly. Of course, it will make this type somewhat more Negroid 
than it is at present, since the offspring of the women will be darker 
than they, and the females (we may disregard the males in this 
consideration) will again be selected by men darker than them- 
selves. But the type cannot revert to the African, because of 
White and American Indian blood that it contains.” 

The existence of strong prejudice in the United States against 
Negro-White marriage is well known. The relative lack of such 
objection to Indian-White unions in the United States has been 
remarked by Castle (1926). Herskovits believes that the fact that 
lighter American Negro women are made to bear darker ehildren 
than themselves tends to stabilize the American Negro type. His 
low varinbility values for the American Negro appear to point 
toward relative stabilization. So far as marriage is concerned, it 
seems that the two eases of the American Negro and of the Yuca- 
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teean are not strictly parallel. Itis probable that the factor con- 
ditioning marriage between Negro slayes on the Southern planta- 
tions of the United States were in some ways analogous to the 
affective factors on the haciendas of Yucatan. Class distinctions 
were fostered in either case. In a rough way, one may compare 
marriages among the village Yucatecana with those of the Ameri- 
can Negroes of today. But in such comparisons, one must proceed 
with eare. The color-bar which has alwayz existed in the United 
States against the Negro has never been so effective against inter- 
marriage with Indians; neither has it been a strong deterrent in 
Mexico. This situation pertnita in the towns of Yucatan the occur- 
rence of many marriages between racially quite different individuals 
as well as racially similar ones. Widely varying types of progeny 
result and the family variability is surely high. The preceding dis- 
cussion of physical measurements shows that statistically signifi- 
cant segregations have oceurred for the generations now adults, 
and will probably continue to occur until the reservoirs of rather 
pure Maya Indians and pure or rather pure Whites are exhausted 
or cease to contribute to the mixture of the races; for no effective 
eolor-bar interferes with such procedure. The lack of such reser- 
voire in the case of the American Negro may help to explain his 
tendency toward formation of a stabilized type. In his melting 
pot, the American Negro is “stewing in his own juice." 

It may be concluded that if conditions remain for some time as 
they now are, thè haciendas will remain the habitat of the purest 
Maya Indians of rural Yucatan, that more of the progeny of race 
mixture will be found in the villages and towns, and that formation 
of a homogeneous Yucatecan type may have begun but as yet has 
not progressed far, 


Tax Famy: Irs SIZE AND CONSTITUTION 


To the author's wife fell the chief responsibility of conducting a 
questionnaire concerning the families of the villages and haciendas 
of Yucatan. Considering the delicacy of some of the questions 
asked, it waa felt that an American woman was better fitted than 
an American man for such work. The plan of work consisted in 
house-to-house visite of the investigator, who was always accotn- 
panied by 4 Yucatecan of high standing in the community under 
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observation. The assistant, prompted by the investigator, put the 
questions either in Spanish or in the Mayan tongue as the occasion 
demanded. Knowledge of Maya is necessary for such work be- 
cause it is thé only language understood by a consideruble number 
of rural Yucstecans, especially women. Mothers of the familles. 
were in all cases the persons queried: In each village and hacienda, 
the native assistant was chosen not only for his knowledge of lan- 
guages, but also because of his particular knowledge of the com- 
munitv. The assistant was nble to verify many of the recorded 
answers from his own familiarity with the family in question: 

The strict accuracy of data collected by means of questionnaires 
ia never certain. Yet the method is often the only available tool of 
the investigator. The greatest pains were taken in collecting the 
material about to be presented. Obviously questionable cases were 
thrown out of the series. Of & total of 329 families surveyed, ma- 
terial from 305 of them are presented in Table 99 for examination 
and discussion. 

In the preparation of the raw data for Table 99 it was considered 
that the families should first be distributed into like groups on the 
basis of two criteria; i. e. (1) according to number of children born 
(including stillborn), and (2) according to the number of years of 
the marriage duration. The detailed findings are shown in Part I 
of the table: ‘These minutia are given here not with the idea of 
uting them asia basis for discussion as much as for the purpose of 
presenting data which will be available to other workers in the 
same general field. 

Part IT of Table 99 considers first the findings for the families: 
sorted according to years married, regardless of number of chil- 
dren. The number of cases in each group is fairly well distributed, 
except [or n preponderance of unions which had endured twenty or 
more years; the latter circumstance is due in great part to answers 
of older widows. The percentage and sex-ratio portion of Part II 
epitomizes the raw figures and averages per family first shown. The 
average number of children born per family (including stillborn) 
drops from about eight in the oldest murringes to one in the young- 
est. The average numbers of living children born in these two ex- 
treme groups are respectively approximately seven and one. In 
proportion to the average number of living children born, the alli- 
ances of fifteen or more years’ duration kept alive until the time of 








the questionnaire about sixty per cent of them; the ten to fourteen 
group, about sixty-five per cent, and all younger marriages, over 
seventy-five percent. It is of course unfair to compare these tam- 
ilies in this fashion, for the offspring of the older families, having 
lived more years, have exposed themselves to more of the various 
vicissitudes of life, The dead after birth” column of the table is 
of course the complement of the “living” column. 

A great many more births are designated as stillborn in the older 
marriages than in the younger. It is possible that stillborn births 
include a certain number of miscarriages and abortions, Consider- 
ing the general reticence regarding the whole subject of expulsion 
of both the younger and the more mature products of conception, 
it is remarkable that any questionnaire should reveal in sny section 
of a population that for every six living births, one stillbirth occurs. 
Thirteen per cent of all births in marriages of twenty or more 
years" duration are stillbirths. Woodbury (1925) bases the follow- 
ing remarks upon data from eight cities of the United States: 
“When the stillbirths in the age group (of mothers) “40 and over” 
were analyzed, it was found that the rate for ages 40 to 44 was 
only 5.1 per cent and that for ages 45 and older (based on very few 
causes) was more than three times as high (14.4 per cent). The low- 
est proportion of stillbirths was found in the group of births to 
mothers who were 20 to 24 years of age." Since there is a high cor- 
relation between age of the mother and long duration of marrige, 
the proportion of thirteen per cent above mentioned does not seem 
ns exorbitantly high as at first sight. 

The drop in the stillbirth rate in the younger marriages may 
possibly be attributed to better prenatal care of the prospective 
mother in the earlier years of her marriage, to her better health at 
that time as compared to that of later years, and to the probability 
that her share of the family food is greater when there are fewer 
mouths ta feed. 

At this time it is appropriate to look into the subject of age of 
mothers at birth of first child. Table 100 is based upon answers 
returned in the questionnaire and refers to age at birth of first child 
regardless of whether it was living or dead. It is impossible to pro- 
vide information regarding age at birth of first living child. From 
the data presented, two important conclusions result. They are; 
(1) Women with a greater number of White characteristics tend to 
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begin their childbearing at a little Inter age than those possessing 
more Indian traits. (2) For 269 Yueatecan women of the villages 
and haciendas, the average age for birth of the first child is about 
sixteen years, [i has often been stated that the girls of warm 
climates begin menstruation at an earlier age than those of cooler 
climates. Physicians of Yucatan, in answer to a question upon this 
point, agreed that the age of beginning of the function averaged in 
their experience from eleven to twelve years. They also stated that 
there appeared to be no difference in age of onset between the 
racially purer and the more mixed girls of the population. Ап 
average of twelve years for inception of the menstrual evele waa 





TABLE 100, AGE OF MOTHER AT BIRTH OF FIRST CHILD 





X-14 13-10 17-18 19-Х Хь, 
Group A..... 10-263% — 10-5007, — 8-205895 beos 38 
Group E 10-15091 57-557 — 14-3935 s- 3295 68 
Group C Н Rares Ух 1532235 565% 79 
Groups D and E #- 60% 15-179 8-£T.0 +185 ”“ 
Tota! Yucatecuns ,. 4421.15 105-5025 44490 1-87 200 


Average nge nt birth uf first child for #00 Yucateean women = 16:0 rears. 


given by the superintendent of a girls’ school; which school had 
among its students various degrees of White-Indian racial mixture. 
The time of sexual maturity among Yucatecan women is without 
doubt early, The strict accuracy of the mean of sixteen years for 
age at birth of first child is not certain, but it is safe to assume that 
many first children are born before the mother reaches the age of 
twenty years. 

If younger marriages mean at the same time younger mothers, 
the lower stillbirth rate in Yucatecan marriages of short duration ia 
at variance with the findings for cities of the United States of both 
Woodbury (1925) and Rochester (1923). The former (quoted 
above) found that "the stillbirth rates varied with the age of the 
mother, being relatively high for the babies both of mothers under 
20 and of those 40 years of age and over. For the infants of mothera 
who were under 15 the rate was 5.2 per cent, only slightly leas than 
that (5.0 per cent) for those of mothers who were 40 and over," 
Hochester, after a study of conditions in Baltimore for the year 
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1915, found that “ premature births were most prevalent among the 
youngest mothers... . Stillbirths, an the other hand, were most 
prevalent among the oldest mothers, although the stillbirth rate 
among mothers under 20 was also above the average. This (latter) 
variation was true for native and foreign-born white mothers; it 
did not appear among the colored mothers, but the colored groups 
were too small to afford basis for any deductions.” 

Why should the stillbirth rate for young colored mothers and for 
Yucateean marriages of short duration (which probably means 
young mothers) be relatively lower than among young White 
mothers of Baltimore? Woodbury writes that colored mothers of 
all ages show the extremely high rate of eight per cent in the years 
1911 to 1916, which is probably due to the great prevalence of 
syphilis among them. It is understandable how syphilis might be 
more common in older than in very young colored women, but that 
does not yet explain why a relatively higher rate should prevail 
among very young White women than in the same age group of 
American Negroes and Yuestecans. The following hypotheses are 
put forward in partial explanation: (1) There is apt to be more 
frankness in answering questions relating to stillbirth among older 
than among younger Yueatecan women; (2) the heads of White 
children are relatively large and therefore liable to greater birth 
trauma; (3) the pelves of the harder-working young Negroes and 

‘ucatecans may be relatively larger and conducive to easier labor 
than those of the younger White women. 

A comparison of the sex ratios in the various groups of marriages 
aegregated according to duration, shows that the 204- group has 
the lowest stillbirth ratio. (The 1 to 4 group is not considered be- 
cause of the amall number of children involved.) It is generally 
stated that the larger heads of boys cause grester birth trauma 
than is seen in the ease of girl babies. Tt is consistent then to ex- 
pect: that the larger birth canals of women who have borne several 
children should differentiate less between the sexes than those of 
vounger women. Conversely, it is fitting that the sex ratio of the 
living born should be greater in older Yucatecan marriages than in 
younger; but the ratio for the 1 to 4 group does not agree with thia 
tendency, being highest of all. However, the small number of chil- 
dren of this group probably does not warrant computation of the 
proportion in this case. Further detailed discussion would not 
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seem to be justified, considering that Schultz (1921) has pointed 
out that sex ratio varies greatly with nge of the fotus, n factor which 
is not controlled in the data here presented. 

Tho material is now to be considered from the viewpoint of num- 
ber of children born, regardless of number of years of duration of 
the marriage. In the families in which ten or more children were 
born, the stillbirth rate reaches the extraordinary value of twenty- 
two per cent of all children born. As previously shown, however, 
the rate for mothers over the age of forty-five years in certain 
éities of the United States is about fifteen per cent, in comparison 
to thirteen per cent in Yucatecan women who were married over 
twenty years. By no means all of the mothers married twenty 
years bore ten children in that fime, and it is logical to assume that 
those who did had poorer health and cared less well for them- 
selves and their prospective children than those who had fewer 
pregnancies. The rate drops sharply to nine stillbirths in the group 
whieh bore five to nine children, while that which had one to four 
shows a rate of five. 

Rut the most interesting feature of the stillbirth statistics: oon- 
cerns the sex ratio. The sex ratio of the "1 to 4 children born” 
group is highest of all at 250; that of the "5 to 9" group ls 159, 
while the “10+ " group has a value of only 124. Stated in another 
way, the male and female ratios of stillborn to total born in the 
same three groups are: 6.1 and 3.5, 10.0 and 7.6, and 21.7 and 22.2. 
That stillborn children are more apt to be males than females ів 
well known. These figures just given are explainable in the follow- 
ing fashion. Male babies with large heads, passing through the 
birth canals of mothers who have borne few or no children, are 
more liable to injury than female babies with smaller heads. As 
the birth canals become better adapted to their function, there is 
less danger to the larger-headed boys, until, after ten or more: chil- 
dren are born, the chances of injury becorne equal in the two sexes. 
Meanwhile, for reasons before mentioned, the factors for good 
nutrition and care of the intrauterine child become lesa and less 
effective, and the rate for both sexes rises. o 

The explanation for the greater stillbirth mte of males so far 
brought forward in this discussion has been based on injury occur- 
ring in the process of labor. Schultz (1918) quotes Dutton as ex- 
pressing the opinion that at the time of birth the bones of the male 
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skull are a5:3 rule more firmly ossified than those of the female; and 
also that with the advance of civilization, the pelvie development 
in women is not proportiannate to the cephalic development which 
ia taking place in infants. Ladame is quoted as saying that those 
children dying during labor amounted to 36.4 per cent of all the 
stillborn in Switzerland in 1900. Schultz cites the following hy- 
potheses explanatory of the greater mortality of males dus to other 
causes than that of labor itself; 


(1) Carvallo and Auerbach believe the male fetus to be less 

(2) Rauber explains that the larger fetuses of males make 
greater demands upon the mother than females. 

(3) Lillie offers the suggestion that the greater mortality among 
male-fetuses is a result of disturbance of the equilibrium that pro- 
tecta the male from the sex-hormones of the mother. 


There is no way of knowing how many of the Yueatecan children 
їп question died before birth and how many during birth. Unfor- 
tunately no worth while date on prematurity are available. That 
deliveries are not always easy among the Yucatecan women, the 
author can be certain, for he was called upon for assistance in the 
ease of a woman who was bearing her ninth child. Labor lasted 
several hours and for four after his arrival, after which time a large 
living baby waa born. І 

if the 305 families are considered without regard to number of 
children born or the time of duration of the marriage, it is found 
that an average of five children are born to each family. The sex 
ratio of children born (including stillborn) ie 127. The sex ratio of 
the living-born among the Yucatecans is 125. For European coun- 
tries Schultz gives the average us 105 or 106. The ratio in Japan 
for more than a million births is about the same as that of Europe. 
Excepting Japan, Schultz states, “Concerning countries outside 
of Europe, there is little information.” The figure given above 
(125) is based on 1280 children — too small a number to give very 
definite conclusions. Discussion of the sex ratio of the living-born 
will again be taken up when the statistics for the State of Yucatan 

The stillbirth percentage of total births for the 305 families is 
11.7, and for every 100 living births, 13.2 stillbirths occur. The 
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Negroes of Florida in 1820 had almost as high a rate as that quoted 
for Yuentecans, a percentage of J2.L. The comparable figure in the 
United States registration aren for 1918 was 3.6, Of this large pro- 
portion of stillbirths in the Yucatecan families, many were boys, 
for the sex ratio is M45. Schultz’ table, from Morgan, shows Euro- 
pean ratios which vary from 125 to 136. It would appear that 
among the Yucatecan families of both villages and haciendas, the 
stillbirth rate and the stillbirth sex ratio. nre both higher than com- 
monly seen among peoples of wholly European origin. 

The sex ratio of the living children will next be discussed. It is 
slightly higher than that for the living-born, and has a value of 129. 
Conversely the ratio for children dead after birth is a little lower. 
In the more detailed discussion of the mortality rate for infants 
and children of the whole state of Yucatan, an opportunity will 
be afforded to compare the sex ratios just stated with ratios based 
upon considerably larger numbers. At this time, however, one may 
compare the ratios of children dead after birth in the five groups of 
families classified on the basis of duration of marriage. Thè chil- 
dren of these groupe are necessarily of various ages, and the age 
means of the groups of children rise, of course, with duration of the 
marriage. The trend of the sex ratios from the families of the “1 to 
4" group through the others up to the '*204-" group is from 167 
through 97 to 126. This seems tò indicate that at some time after 
the first years of life, and before adulthood, the risk of life to boys 
as compared with the risk to girls, becomes for a time relatively 
less than in the earlier and later years of growth. This suggestion 
ean be tested in the light of other statistics to be presented. 





THE FAMILY: MODIFYING FACTORS OF ITS 
SIZE AND CONSTITUTION 


The population among whom the bulk of the family statistics 
were collected live within or near to the town of Dzitss, near the 
ruins of Chichen Ttza.. Dzitas is the reporting eenter for vital sta- 
tistics of a subdepartment of the same name, which iaa part of the 
larger department of the state of Yucatan called Espita. Since the 
population of the subdepartment of Dzitas is not large, vital sta- 
tistics based upon a single year are almost worthless, Therefore 
there are presented in Table 101 a summary of the mortality 
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statistics for that subdepartment for the twenty years from 1907 
to 1926 inclusive, The choice of those years has the advantage of 
being the period in which many of the ehildren of the 305 families 
were born and were growing to maturity or died. 

The stillbirth rate per hundred live births ia somewhat less than 
is found in the averages from the questionnaire, but yet exceeds 
the general average for the United States, It is in the mortality of 
children during the first year of life that a strikingly high rate ap- 


TABLE 101. DEATHS FROM ALL CAUSES DURING THE 20 YEARS 
1507-1026 IX THE SUB-DEPARTMENT OF DZITAS, DEPART- 
MENT OF ESPITA, STATE OF YUCATAN! (CENSUS SEB- 
DEPARTMENT OF DZITAS, 1010, 2005; 1921, 2709) 








Total Dzites deaths | 
for 20 years .... 








i сат records of Registro Ciril, Dalian, Yucatan, Mexies. 
t Total live hirtha im subdepartment Deitas in 10 pours were 180d. 





pears. Twenty-three per cent of all deaths in the twenty-year 
period occurred in the first year of life and only a slightly smaller 
proportion in the second to fifth vears of life. From the ages of aix 
to twenty the mortality is comparatively lesa, which may be due in 
part to the possession of high resistance against disease in the chil- 
dren and adolescents who successfully passed through the trying 
first five years, The sex ratios of children dead at the various ages 
are most interesting. From the data on the families sorted accord- 
ing to duration of marriage, it was guessed that at some time in the 
middle years of growth of Yucatecan children, the sex ratios for the 
dead after birth were lower than formerly. Table 10] shows the 
girls of the 2 to 5 and the 11 to 20 groups to have been in greater 
danger of death than the boys. 
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Further investigation of the deaths between the ages of eleven 
and twenty shows that of the 113 deatha in twenty years 71 were 
of girls and 42 of boys. Malnria aceounted for & considerable num- 
ber, in the proportion of fourteen males to twenty-four females; 
ihe female disproportion was greater in the years past seventeen. 
Five males died of diarrhoea in comparison Lo fifteen females; the 
deaths were fairly equally distributed through the age groups. To 
respiratory disenses, ineluding terminal pneumonia of measles and 
influenza, eighteen girls suceurnbed, and only eight boys; Several 
of these girls were over seventeen years of age. Six females died 
in childbirth, two at the age of sixteen, two at eighteen and two 
at twenty. These deaths formed s proportion of about eight per 
cent of the total 11 to 20 mortality of females. Other eauses were 
responsible for the deaths of fifteen boys and eight girls. There 
seems to beno doubt that adolescent girls have lower résistante 
to prevalent diseases of Yucatan than boys of the same age. 

In Table 102 published vital statistics for the state of Yueatan 
and its departments are presented for comparison with those of 
other countries. One of the first phenomena that attracts attention 
is that of birthrate for each thousand inhabitants. The birthrate 
for Yucatan and its departments is seen to be about twice as high 
as the corresponding figure for the United States Registration area 
in 1917. The rate given ig n little higher than those for British 
India, Jamaica, and Japan. The figure for Chile approaches the 
Yucatecan rate most closely, The sex ratio for living births la not 
much different from that for the United States in 19018, but the 
proportion in the department of Espita, where many of the 305 
families investigated live, is higher than the average for the state. 
The sex ratio for stillbirths in the state as 1 whole (120) is lower 
than the United States in 1918 (137), but for four of the depart- 
ments is about the same or higher. The number of stillbirths for 
every hundred live births in the state (4.2) is low in comparison to 
the rate for the 305 families previously diseussed (11.7), but it is 
interesting to observe that a rate of 7.8 is quoted for the Depart- 
ment of Espita, where many of the 305 families live. 

For the year 1917, the mortality at all ages for the Department 
of Espita surpassed all others with a rate of 625 per thousand in- 
habitants; for the state as a whole in that year the rate was 41, It 
is true that an accurate census of Lhe state Is difficult to obtain, yet 
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the rates for any of the departments are high even in comparison 
with India, Chile, and Jamaica, One circumstance which has a 
bearing on the discussion is that the years from 1910 to 1921 were 
a time of revolution in Yucatan and in Mexico in general. 

It has already been shown that in the subdeparitment of Dzitas, 
infant deaths play a large part in the generally high total mortality. 
This fact is borne out by the high proportion (27.5 per cent) of 
deaths in the first year of life as compared with deaths at all ages: 


TABLE 105. STATE OF YUCATAN 


Fuert Муха Мохтия ор 1918.1 [Laur Tuurxk Morum COurrrkp Bir att 
or Bxothnio or [NFLrgExzx EpiogsttC) 


(Of 0449 deaths at alf nges from all causes, 60.0 per cent were due to the following 
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Total: 0-5 1.6 
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0-Х . | 11.9 
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in the same period. The comparative figure for the United States 
registration area for 1917 is 16.0 per cent, Caleulating the propor- 
tion of deaths in the first year for every 100 live births, the state of 
Yucatan and the subdepartment of Daitas possess rates of the 
same magnitude us those of Indis and Jamaica, higher rates than 
either Japan or the United States, and lower ones than that of 
Chile. That the first year is not the only dangerous time for the 
children of Yucatan is demonstrated by the fact that mortality in. 
the first five years of life constitutes from 43 to 57 per cent of all 
deaths, while in the United States, less than one-quarter of the 
total annual mortality occurs in this period of childhood. 

Table 103 indicates that, of all deaths in a given period, both 
those of children and adults, 61 per cent were attributable to four 
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groupa of disenses; i.e. malaria, respiratory diseases, whooping 
cough (which should probably be included with the latter group), 
and diarrhoea. Of the 81 per cent, 36 per cent occurred in ehildren 
under the age of five years, and the remaining 25 per cent in chil- 
dren over five and in adults, It is notable that diarrhoea takes a 
greater toll among children under the age of five than does any 
other disease. Furthermore, it has been shown in the Yucatecan 


TABLE 104, DEATHS UNDER ONE YEAR OF AGE 
PER 1000 LIVE BIRTHS 
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publication La Migiene for 1916 ( Vol. I, p. 248) that G5 per cent 
of the deaths at all ages in 1917, due to rastro-intestinal diseases, 
occurred in the four months of July to October inclusive; that 51 
per cent of deaths from a similar eause in persons over the age of 
five happened in this period; and that 73 per cent of similarly 
caused deaths in children under five took place in those months. 
In Table 104, a comparison is made between causes of infant 
deaths in Yucatan and in the registration area of the United States 
in 1927. It is immediately apparent that tuberculosis, congenital 
malformations, and premature births are not given as important 
causes in the Yucatecan statistics. It may be that since cow's milk 
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is almost unknown as an infant food in Yucatan, the opportunity 
for contraction of bovine tuberculosis in infancy is not present. 
As to congenital malformations, the author saw very few during 
his stay in the country. Many of the premature births anè prob- 
ably included among the stillbirths. The four groups of transmis- 
sible diseases discussed above again appear as important causes of 
death. To the list are here added measles, convulsions, and con- 
genital debility. It is easily understood why the latter is an im- 
portant factor in infant mortality, for rigorous selection begins at 
the moment in which a child is born. Those who are not born with 
superior or at least normal physical equipment soon drop out of the 

It is evident from the foregoing discussion of infant and child 
mortality in Yucatan that if cooperation on the part of the people 
сап be obtained by publie health workers, the high death rate 
among children under the age of five years will be materially re 
duced. Tt is at the same time highly probable that the strong and 
hardy — if not necessarily robust — constitutions of adult Yuea- 
tecans may be attributed to the rigorous seleetion to which they 
have been subjected from their earliest childhood 


VARIABILITY 


Boas and Herskovits have emphasized in various writings a very 
important point in connection with physical variability in human 
groups: (See Boas, 1928 and Herskovits, 1926 and 1928.) It is that 
low variability or homogeneity does not necessarily mean racial 
purity. ‘The author wishes to add to the statement the qualifica- 
tion that low variability docs not necessarily racial purity in 
(he aense of purity of previously known races or subraces, Low vark 
ability does signify that isolation and inbreeding have occurred, 
and that old races are being perpetuated in relative purity or new 
subraces are being formed. Examples which seem to justify this. 
opinion are those of Fischer's Rehobother Bastanrds of South 
Africa and Carter's Tennessee Mountaineers. In both cases low 
variability is found: both are inbred populations. But the former 
are the progeny of a racial cross between Dutch and Hottentote, 
while the latter are all descendanta of one branch of the White mee. 

Herskovits believes that the American Negro, because of in- 
breeding due to certain social restrictions against his marriage with: 
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Whites, is well into the process of formation of a new somatic type. 
"This belief he bases on a study of the relative variability of that 
group in certain measurements. As a test of the homogencity of 
eight groups of American Negroes, sorted according to genealogical 
information, Herskovits added the measures of variability for 
thirty traits. Of the eight sums obtained, he found the smallest to 
be not the “unmixed Negro” group, but the class who described 
themselves as having more Negro than White blood, with Indian 
mixture in addition; also he discovered that * though the unmixed 
Negro class is next in lowness in the scale of the summated vari- 
abilities, it is almost identical in this respect with another class 
which represents large mixture." 

Table 105 quotes freely from Herskovits (1028) and shows the 
standard deviations in various measurements of certain groups of 
American Negroes, of Yucatecans considered as n group, and of 
other populations (all males), Examination of the table indicates 
that the two groups — the mixed American Negro and the mixed 
Yucatecan — are somewhat similar in magnitude of the variability 
shown in certain measurements and indices. The general thesis 
that isolation (either geographical or social) and inbreeding tend 
to create populations of low variability is borne out by the low 
figures in cephalie index for Fischer's Bastaards, for the Tennessee 
Mountaineers, and for East European Jews. It is therefore ap- 
parent that before deciding as to whether the low variability of a 
given group means the refinement of an old racial type or the ex- 
istence of a new one; hitherto unknown, one must investigate its 
history, its customs, its physical environment, and especially its re- 
lations with other peoples. Also, in evaluating variubility of a meas- 
urement or index, one must take into account particular factors 
which affect certain body dimensions and indices and which have 
no effect on others. Breadth dimensions do not necessurily behave 
like those of length, and one can be sure that differences in avail- 
able food may affect an adaptive character such as weight and 
make no change at all in eye color. | 

Too few characters are compared in Table 105 to justify & Че- 
cision on the relative variabilities of the racially mixed American 
Negroes and Yucatecans, but the table does show that certain 
genealogically sorted and local subgroups of the American Negroes 
have in sitting height, cephalic index, and nose breadth, lower 
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TABLE 105. STANDARD DEVIATIONS IN VARIOUS 
HUMAN GROUPS 


(Hased upon Takes from Herskorils! "The American Negro," 1923) 
-— 


Salire Standard Deviation 


Total Yucateeans ._.... 22s Ü amn 
American Negroes, Davenport und Love- Tenan “AS 
American Negroes, Herukovilî ...-.. 04 
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American Negroes, Davenport and Love . арава ES 
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American. Negroes, Davenport and Love: „еъ: EE 
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Cephalic Index 
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American Negroes, Наны = ... 545 
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TABLE 105. (Contimueel) 





Face Height 5tatulatd Deviatim 


Tota! Yucatecans ..... irse ВИЙ, 
American Negroes, Herskovits - OWN OS 
Kagoro (West Afries) ............ SEE alan Ыы да 7.52 
Ekol (West Africa) ........::..................... 644 
Vai (West Africn) .... аи ف ت‎ 


Old Americans, Hedlitke | eee >.. 
English Criminal, Goring .......---.......---.,--. 74 


Nose Breadth 
Total Yucatecum ...... азия .---. 3,08 шіп, 
American Negroes, Herskovits 
CH unmixed Negro blood .........- Жез. prre ПЕВ 
Of more Negro than White blood. саа = X4 
Of same amount Negro and White blood - Lb. s 
Of more White than Negro blood _................ 39 
Ear Length 
Total Yucatecana Ls Шз саа рана ака "ИННА 


метания Е Е, ЕЕ „== ATS 
ОШМ АЖтеяісан, Нн .......................... 5.72 
Engliah Criminals, Goring ааа 488 








standard deviations than do the. Yuentecans considered a8 3 unit 
group. In the eases of the American Negroes and the Yucatecans, 
as among all populations, tendency toward formation of a type or 
types is present. How successful these tendencies are depends upon 
how much inbreeding, due to social or geographieal isolation, is 
permitted. Among both the compared groups there are certain 
localities in which such type formations are going forward rapidly, 
and others in which the attempts are being constantly frustrated. 
The designation of a group of individuals as a racial type, according 
to the definition of race used in this paper, depends not at all upon 
their common possession of adaptive characters, but rather upon 
their holding in common certain non-adaptive traits. That the 
Yueatecans cannot yet be said to constitute a racial type is apparent 
from the fact that truly racial subgroups can with ease be selected 
from the group us á whole. Certain Negroid characters mark al- 
most every descendant of à White-Negro cross; blending certainly 
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occurs, but the Negroid character of certain traits generally per- 
sista in aome degree, This phenomenon is not so common in White- 
Indian crosses; the Indian traits differ less from certain White ones 
than do Negroid characters. In comparison of White-Negro and 
White-Indinn crosses, nttention should also be called to the fact 
that while comparatively few new White-Negro crosses now occur in 
the United States, there are in Yucatan large reservoirs of both 
fairly pure Indians, and Whites and near- Whites, who may possibly 
add to thë mixed population already present. Herskovits has good 
evidence that the American Negro is In the process of forming a 
new racial type. Eventually the Yucatecans may obtain greater 
homogeneity in non-adaptive traits than Bes now possess ns ц 
group. But before discussion of the variability of the Yucatecans 
as a group ean be concluded, comparisons should be made with the 
measures of variability of Spanish groups representative of those 
with whom the Maya Indians mixed and with those of other groups 
who are also the progeny of WhiteIndian crosses. 

An explanation of the symbolism used is necessary before 
Table 106 can be properly read. The coefficient of variation of a 
measurement or index represents the percentage relation existing 
between the standard deviation of a series and its mean. Since it 
is a proportion, and not an absolute number of millimeters or index 
units as is the standard deviation, it is capable of being directly 
compared with any other coefficient of variation. The coefficient 
of variation of à given measurement with its probable error is gèn- 
erally stated in the form: 9.00.10; This expression means that 
the chances are even that the constant’s value lies somewhere be- 
tween 2.00 and 3.10. It has been assumed in Table 106 that two 
coefficients may be of the same general magnitude when the value 
of one of them lies within the range of plus or minus three times the 
probable error of the other. For example, a coefficient of 3.20 lies 
within the range of 3.00 =.30 or from 2.70 to 3.30. In Table 106 
coefficients of variation of various groups have been compared with 
those of the Total Yueatecans or Yueatecans considered a5 a group. 
Such n similar value for the coefficient as just given is designated in 
the table by the letter 8, meaning similar. If a given coefficient has 
a value lower or less than that of the minimum of the range, it is 
shown in the table by & letter 1, signifying less variability than is 
found in the Total Yucatecans. If, on the other hand, a given value 
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TABLE 106. COMPARISON OF COEFFICIENTS OF VARIATION OF 
CERTAIN GROUPS AND SUBGROUPS WITH THOSE OF THE 
UNIT GROUP OF. TOTAL YUCATECANS 

Leap 
Le E of varintion lower than those of Total Yucatecans, variability is 


ae Depots of vartion miler to these of Total Yucatecans; varishility is 
similar. 
a= Coeficiente of variation greater than: those of Total Yucatecans: variability i» 
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TABLE 106, (Continued) 
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TABLE 108. (Continued) 
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is greater than the maximum of the range, the symbol o is used, 
showing that the variability of the given group for the measurement 
or index in question is greater than that of the Total Yucatecans. 

Part I of Table 106 shows that the Andalusian Moors of Coon 
have three out of four length dimensions of the body which are less 
variable than those of the Total Yucutecans. These people are of 
Spanish descent and live in Morocco. Because of the latter fact, 
they probably intermarry and live together in the same restricted 
physical environment; which facts would account for their low 
variability in certain greater body lengths: Mexican males as 
well as females, resident in Yucatan, tend to vary more than the 
Yueatecans. The pure Sioux appear to be more homogeneous in 
certain length mensurements than the Indian-White mixture of 
Southern Mexico, while the mixed Sioux tend to be more variable, 
апі потег Језа. 

In lengths of the head and face, the inbred Andalusian Moors 
are again seen to be relntively homogencous, while Barras’ Spanish 
sample (probably not an inbred group) is on the other hand com- 
paratively heterogeneous: The male Mexicans are less and the 
female Mexicans more variable than Yueatecans of the respective 
exhibiting in three-fourths of the cases coefficients similar to 
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those possessed by male Yuestecana, while those of the two Siouan 
female groups are less. 


The Andalusian Moors, who previously have ehown low vari- 
ability, in dimensions of body breadth show high coefficients. In 
biacromial diameter high values ure found in the male and female 
pure Sioux and in the female half-breeds. 

Barras’ Spanish are almost uniformly high in variability of 
breadth of head and face, and the variability of the Moors in this 
respeet ean only be described as extreme. The Mexicans, both 
males and females, resemble the Spanish in their frequently high 
coefficients of variation, Tt should be remarked, however, that the 
coefficients for nose breadth of the Moors and of the female Mexi- 
cans, and these for head breadth of the Spanish males, are defi- 
nitely lower than the ones found in the Maya-Spanish progeny. 
The pure and mixed Sioux males have varinbilities in head breadth 
and nose breadth of the eame magnitude as the. Yueatecans, 88 do 
the pure Sioux women, while the half-breed fernales possess lower 
coefficients. 

Relative sitting height is the best representative of the length- 
length indices shown. Except in the case of the Andalusinn Moors, 
the Yueatecuns have lower variability than any of the other groups 
of either sex. In relative apan, three out of four Siouan coetlicients 
are not excessive. 

A résumé of the foregoing discussion is that, in body lengths, the 
Andalusian Moors, an inbred Spanish group, and the pure Sioux, 
representative of unmixed Indians, are less variable than the Yueu- 
terana.. In lengths of the head and face the Moors and the pure 
Sioux tend to exhibit less variability. The Mexicans, who repre- 
sent various mixtures of Spanish-White and Indian vary more than 
their southern neighbors in this respect, while the Half-Blood Sioux 
vary considerably more in the body lengths, U less in the smaller 
lengtlis of head and face. The Moors and the pure Sioux, who were 
homogeneous in lengths, show mach more variability in body 
breadths. Breadthe of head and face are better stabilized among 
the Yucatecans than are lengths of the same parts, but even so, 
Spanish head breadth, the Moors’ face breadth and nose breadth, 
the pure Siouan females’ nose breadth, anl the Half-Blood Siouan 
females’ head, face, and nosé breadths all represent 4 lower order 
of variability. 
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In view of the conclusions of the résumé, it is not surprising that 
relative shoulder breadth should be more variable in four out of 
five of these groups than in Yueatecans. In cephalic and facial in- 
dices the Moors, having slightly variably component dimensions, 
have also &mall indicial variabilities, The Sloux malea fail to ex- 
hibit the expected low coefficients, but the females do. In general, 
it may be eaid that length-breadth proportions, especially of the 
head and face, have greater or smaller coefficients of variation in 
the groups cited, not because of the direct action of certain heredi- 
tary or environmental factors, but because of the action of those 
factors on tho component dimensions themselves. If both length 
and breadih of head are stabilized as in the case of the Andalusian 
Moors, prediction of the variability of cephalic index may be made 
with some certainty, Evidently, neither the pure Sioux nor the 
Yucatecans have sufficiently stabilized head length or breadth or 
both to be assured of low variability of the resulting index. 

If the Yucateeans are not too stable in their length-breadth рго- 
portions, they do not vacillate to any great extent in the breadth- 
breadth indices. The coefficients are less among the Yucateenns in 
all breadth-breadth indices except for one ense in the male groupes. 
The Mexican and Sioux Half-Blood women have between them 
three lower coefficients than the Yucatecans while the Yucatecan 
females possess three higher ones than the others, 

One may assume from the discussion that while the Yuestecans 
as a group are not excessively variable in their physical character- 
istics, they are less homogeneous in dimensions of length than in 
those of breadth. Consequently, measures of variation in the 
breadth-breadth indices are less variable than those calculated be- 
tween breadthsand lengths. 

The Yucatecans as.a single group bave been compared with vari- 
ous others. They were sorted, as chown In the earlier part of this 
study, into subgroups which were to represent. various grades of 
mixture between Spanish Whites and Maya Indians. In compari- 
son with the Yueatecan group as a whole, are these subgroups more 
or less variable? A continued examination of Table 106 will answer 
this query. 

In length dimensions of the body, Groups A and B of both sexes 
are more homogeneous than the group as a whole. Groups D and E 
of the males are less so, but the female Group D possesses as many 
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low. coefficients as do the female Groups À and B. The smaller 
length dimensions of the head and face are least variable in the 
Group A males and in the Group B females. The female groups 
D and E have more low coefficients than has Group A, while the 
male Groups D and E have on the whole slightly higher variability 
than the others. 

Body breadths vary most among the males in Groups B and C, 
but among the females most in Groups D and E. The latter obser- 
vation may not be entirely justified, for data are lacking for bi-iliae 
diameter in both groups and for chest breadth in Group E. Chest 
girth and body weight vary more in Groups D and E of both sexes 
than in any of the others. 

Variability in -breadths of the head and face appear to increase 
with the Whiteness of the subgroups in the males, Among the 
females, Groups C and D exhibit higher coefficients than do 
Groups A and B but Group E possesses as many low. values as do 
the two Indian subgroups. In bizygomatie diameter, it may be re- 
marked, Groups A and B of both sexes are less variable than the 
others. In head height, E varies most among the male and D among 
female subgroups, while Group B of. both sexes varies least of All. 

The Whiter subgroups are slightly less homogeneous in length- 
length indices than the others among the males, but the female 
groups A and D vary less than the others of their sex. Lengtb-breadth 
indices are without doubt less variable among the more Indian 
groups of the male sex than among the Whiter. Taking all length- 
breadth indices into account, the more Indian subgroups of both 
sexes are more homogeneous than the others. It should be noted, 
however, that the coefficient for cephalic index of the male Group D 
is lower than that of any other, and that the female Group D's 
values for facial and upper facial indices, and Group E's for cephalic 
and auricular indices, are lower than those for the group as a whole. 

The coefficients of variation in breadth-breadth indices are most 
interesting. Among the male subgroups, Groups D and E vary less 
than any of the others, while among the females, Groups A and E 
share honore for the greatest number of high coefficients. In 
cephalo-facial and zygo-frontal indices, however, the two female 
Indian groups are homogeneous, while in fronto-gonial and zygo- 
gonial indices, the femnle Groups D and E are less variable than 
the others. 
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In relative chest girth and index of build, as well as in weight, the 
male Groups D and E are most variable. The same is true for the 
females, except that in index of build the women of Group E are as 
homogeneous as are those of Groups A and B. In length-height 
snd breadth-height indices of the head, the only notable feature is 
that the Group E males vary more than other male subgroups. 

In the foregoing discussion much has been said about Groups А, 
B, D, and E, but little about Group C. When the Yucateean group 
as a whole was sorted into subgroups, Groups A and B were first 
selected, then Groups D and E. The residual subgroup — Group C 
— remained. Throughout Table 106 Group C is noted to possess 
variability of the same order as, or higher than, the variability of the 
unselected group of Total Yueatecans. If Group C represents those 
individuals who tend toward neither the White nor the Indian 
types, and who partake in some degree of the characteristics of 
both, it seems reasonable to assume that the existence of this sub- 
group signifies that a Yucatecan type, different from its parental 
races, is in the process of creation. Unlike Herskovits’ American 
Negroes, Group C has not yet been permitted to attain any great 
degree of hamogeneity, because new crosses are continunlly being 
made between fairly pure Indians and fairly White Yucatecans. 
Especially is this true in the villages, as opposed to the haciendas 
of the country, as wae shown in the discussion of marriage. Among 
all peoples, certain environmental and hereditary factors are al- 
ways at work which tend to place the stamp of uniformity upon all 
members of the group. This is true in Yucatan as elsewhere. But 
in that country, up to the present time, the centrifugal almust 
balance the centripedal forces, and the nascent state of equilibrium 
is upset again and again. 

One of the very interesting features of this tendency toward for- 
mation of anew Yucatecan type is the difference between the sexes. 
Of the male Total Yucatecans, Group C forma about forty per cent; 
of the femnle group aa a whole, Group C constitutes only about 
thirty per cent. The females, it appears, tend to be segregated into- 
the Whiter or more Indian types to a greater extent than do the 
males, who blend more in their non-adaptive characteristics. 

If one type can not be formed from a population, then two or 
more types must be existent. The most Indian subgroups of the 
Yucatecan population have been defined na Groups A and B; the 
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Whitest — Groups D and E. In males, low variabilitv in body 
lengths is confined to Groups A and B, butin females, Groups A, B, 
and D are so characterized. In cephalic and facial lengths, a similar 
phenomenon is observed, for the greatest homogeneity seen among 
male subgroups is that of Group A; and Groups D and E are rela- 
tively variable, while the female types B, D, and E share several low 
coefficients, The body breadths of the men exhibit, like the females 
of the two former cases, low variability at either end of the Indian- 
White seale, and the females run true to form in cephalic and facial 
breadths in the possession of low coefficients by Groups A and B, 
as well as by Group E. In these emaller breadths, however, the 
males are relatively homogeneous only in the subgroups A and B, 
and quite variable in Groups D and E. 

If a table were made, based upon the statements of the preceding 
paragraph, it would show that while both the Whiter and the more 
Indian subgroups of the females tend toward a lower grade of vari- 
ability than the Yucatecan group ns a whole, only the Indian male 
types accurately can be so deseribed, It should be noted, however, 
that the heterogeneity of the Whiter males is more marked in 
breadths of the bead and face than in the lengths, This difference 
in relative variabilities between lengths and breadths of the male 
Groups D and E as well as the generally higher variabilities of 
these two subgroups results in the heterogeneity found in their 
length-breadth indices. The Whiter females, being more homo- 
geneous than the males in. length and breadth of the face and 
head, are also more homogeneous than the males in indices caleu- 
lated from these dimensions: But if the Whiter males are variable 
in certain other respects, it must be admitted that in breadth- 
breadth indices they vary but little. In the esse of the male Group 
E it is a peculiar fact, but true, that although in absolute breadths 
the members differ greatly one from the other, the proportions be- 
tween those breadths in individuals are strikingly uniform. The 
opposite condition prevails in Group B, but in Group A the vari- 
ability is neither particularly high nor particularly low. In the 
females, the extreme groups which were only mildly variable in 
absolute breadths exhibit in the relations of breadths to breadths a 
tendency toward greater variation than is seen in the Whiter males. 

Out of the foregoing involved discussion of relative variability in 
Yucatecan types emerges one point of considerable Interest to 
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students of race mixture, It is that the females of the Yucatecan 
progeny, when sorted into subtypes, by means of non-adaptive 
traits, appear to be less variable within those groups than are the 
males of corresponding groups. The one exception to this general- 
ization lies in the proportional relation existing between breadths 
of the head or face. In expressions of size, the males are ssa rule 
the more variable. Also, in the Yucatecan group as a whole, rels- 
tively fewer women than men are found who ean not be classified 
as being more Indian than White or more White than Indian. 
These pronouncements bring to mind the famous controversy 
once carried on by Karl Pearson and Havelock Ellis concerning 
the relative variability of men and women. The data presented 
here agree with Ellis's conclusion that males are the more variable 
of the two sexes. The fact is all the more interesting because it 
relates to conditions in a mixture between two quite different races 
of mankind. 

One last comment deserves consideration. lt is that selective 
mating of like with like on the haciendas of Yucatan, plus the lower 
variability of the female sex, tends to create a very homogeneous 
set of mothers in each of the various types and so works toward 
perpetuation of those types. The probability is that the haciendas 
of Yucatan have always performed that very function. But if se- 
lective mating disappears on haciendas, or the purer Indians leave 
ihe haciendas for the villages, the random matings which are prac- 
ticed there will soon remove the greatest obstacle to formation of a 
homogeneous Yueatecan type and the Maya Indian of Yucatan 


will become às extinct as the Tasmanian. 
CONCLUSION 


The data presented in this study have been considered mainly 
from the viewpoint of the student of race, The term “таса” ін 
sometimes loosely interpreted ms referring to national, habitat, 
linguistic, or religious groups of mankind, so that it has been neces 
sary to state the definition of the term ns it is here used. The defi- 
nition adopted is that of Hooton (1026). He gives the following 
interpretation; “A race is a great division of mankind, the mem- 
bers of which, though individually varying, are characterized as a 
group by a certain combination of morphological and metrical 
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features, principally non- 
their common descent.” 

Races, both primary and secondary, have arisen because of in- 
breeding in Isolated human groups. The isolation is sometimes 
geographical, sometimes social. Improved facilities for travel and 
changed ideas regarding social status have modified the tendencies 
toward isolation of certain human groups again and again through- 
out history. The last few hundred years have seen more and more 
examples of mixture between widely differing racial groupe. 

Draper (1924) spoke for many students of similar belief when he 
wrote: 

It may well be that the conception of race as we have so far held Lt 18 no 
longer tenable on account of the almost universal admixture whith modern 
means of transportation have brought about. The incresaing facilities for 
migratory movements during the last hundred years have forever shattered 
the biologic jenlation of the sub-species of man. 


If the social barriers against intermarriage of quite racially different 
individuals were completely broken down, and if random mating 
were the rule, the biological entities known as races or subraces 
might well fear for their continued existence as such. However, the 
most common occurrence is the participation ina racial mixture of 
only parta of the whole groups involved, so that through dispropor- 
tion in numbers of one racial group over the other, or through 
prejudice against intermixture, reservoirs of the pure races remain 
outside the mixture. Such reservoirs work toward the continuance 
of existence of the pure or nearly pure races, and against the for- 
mation of a new secondary race. Inbreeding in isolation is neces- 
gary for the formation of such à new composite subrace. Since the 
reservoirs of pure stocks and frequent lack of random mating work 
against the formation of a homogeneous new racial type of com- 
posite character, it follows that not one new type but several are 
created. This is die to the fact that the racial characteristics of 
one or the other mixing groups are not inherited on the “all or 
none” principle but independently; with “linkage” existing be- 

In the case of Yucatecan race mixture, Spanish-W hite and Maya- 
Indian reservoirs of a fair degree of purity exist; random mating is 
not & universal phenómenon. Cursory observation of the rural 
Yucatecan population shows that the mixed progeny are not homo- 
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geneous in racial type, but that they vary greatly in possession of 
White and Indian non-adaptive traits. Using non-adaptive White 
and Indian traits ns criteria, advantage was taken of this state of 
affairs by sorting the racially mixed progeny into groups which 
approximate in greater and less degree to exch of the parent groups 
of the mixture, Each individual of the cross ia said to possess a 
definite racial status. An individual isa member of a pure racial 
group because he possesses certain non-adaptive traits derived 
from common descent of the group's members. Why is nota prod- 
duct of race mixture elassifiable through use of a sorting method 
such as that suggested above? Ifit ean be proven that subgroups 
af such progeny of race mixture differ significantly (in the statisti- 
cal sense) from the group of mixed progeny as 4 whole in several 
important respects, the assumption that the subgroups are racial 
in oharacter will be justified, and the hopelessness of such a view as 
Draper's is unwarranted. | 
Tuble 107 epitamizes the statistienl signifieance or insignificance 
of differenees which exist between the means of the male and fe- 
male Tota! Yucatecans and the various male and female subgroups. 
The reader should be reminded that significance of mean differ- 
ences depends to great extent upon emallness of standard devia- 
tions of the subgroups, and hence upon their relative homogeneity. 
In body lengths, both males and females show many means that 
differ significantly from those of the group as a whole. If appears 
that. trunk lengths tend to differ significantly more frequently than 
extremity lengths. The smaller lengths of the head und face ex- 
hibit the same trends seen in the greater lengths. Head length fol- 
lows the lead of the body lengths closely, but the heights of the face 
differ significantly from those of the Total Yucatecans less fre- 
quently, It will be recalled that the subgroups differ greatly among 
themmelves in respect to proguathism. Í the facial contour lines 
are thus different [rom one another in the various subgroups, pro- 
jective distances between face height or its parts are really not 
comparable. | | 
Body breadth and depth diameters of the males, like body 
lengths, differ significantly from the total groups in Groups A, C, 
and E. Expression of significance of differences is hindered here, ss 
in the females, by small numbers in the Groups D and E. Body 
weight averages differ significantly in the extreme groups Á and E. 
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TABLE 107, COMPARISON OF MEANS OF CERTAIN GROUPS 
AND SUBGROUPS WITH THOSE OF THE UNIT GROUP 
OF TOTAL YUCATECANS 
шч 

ü « Means significanily greater than tlinse of the Total Yucatecans. 
g = Means probably significantly greater than those of the Total Yucatecans. 
so» Means insigrifiennil y different Fromm those of the Total Yucutecans; similar. 
| = Meuns probably significantly less than those of the Total Yucatecums. 
L = Menns signifleanily fees than those of the Tota) Yorstecums, 
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TABLE 107. (Continued) 


FruaALEA | | „таг 
mapa illa Ani eas aaa А B € D Е Alerkemisá 
Head length . . реек ках г! № В а % п к 
Face height 11102-2609 W В № b 1 а b 
Upper Tace height шее. ЖШ № Ш | L l І 
None hgh 22e Ë № a l І 1. L 
Earlkmgth........... . 2. ........ BF | g # ü 


ORL aaa aaa А n с n E Em 
Biicromial diameter .......-.- L “a a в ñ ^ 
Hi-iliac diamter t ^ ü “ ü ü 
Chest breadth ,-.....--..-.- ^ ^ ы B 8 8 
Chest depth .. L à ü ü ü š 
Chest girth аа L 8 q Е а . 
Weight........ L " g ë ü 
FEMALES 
Groapa: . A B с D «ыы Мады 
Васто diameter. с-з 8) Xx Wo B ü 
Tries durer овечья № ë № - | : : 
Chal brosdth ученья, № № E O0 —- L i 
Cheat За ....--------------" № в а . Е à 
Chest girth. caina В а ия 8 В . t 
ЯҒЫ... в Ь & % FE с Г 
Ао 
Part TV. Dimensions of Breadth and Depth of the Head and 
Breadth of the Pace 
Mares 
"Стара. iore А n C D ET ENS 
Head breadth . "|І! а п ^" L R L 
Не! ғы. ............. а | а а в Q 9 (8 
Bizygomatic discuter: had es & a а |! L & È 
Bigonml diumeter а а а а Lk |1 в 
Miniman frontal diameter l s а ва в а в S 
Nose lireadth ... B в т U ц xxx % * 
Ear breadth .. І 1 "ля с 6 | 1 








MAYA-SPANISH CROSSES IN YUCATAN 233 


TABLE 107. (Continued) 
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The real differences in body breadths and bulk among the femule 
subgroups are fewer than among the male. The two bony breadths 
— hi-iliue and bi-ncromial — differ insignificantly is in all subgroups, 
but chest breadth and depth, both of which measure thickness of 
bony-covered viscera, show significant variation in averages in 
Groups Band D. Weight is significantly less in Group B and prob- 
ably greater in Group E. 
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In head breadth, neither male nor female subgroups really vary 
from the general average of the whole group. In head height and in 
bigonial diameter, the same tendency is manifested. In minimum 
breadth of the forehead, probably significant differences indicate 
the presence of a trend toward smaller breadths in the more Indian 
groups and larger ones in the Whiter. The male averages in face 
breadth show a tendency in the apposite direction, which tendency 
is more clearly depicted in the seriation curves for the male bi- 
zygomatie diameter. Subgroup differences in female face breadth 
are even more evident than in males, But the only mean differ- 
ences that are consistently significant throughout the subgroups 
in breadths of face are those of breadth of nose. It is interesting 
and suggestive to compare this finding with that of the significant 
differences which were found in female chest breadth and depth. 

The following hypothesis is suggested by the above findings; that 
the progeny of mixture between stocks which differ in lengths and 
breadths tend to segregate toward the extremes of the parent body 
lengths and soft-part breadths, but that dominance or relative 
dominance of the greater bony breadths occurs. 

Rotations of lengths to lengths show no significant change, ex- 
cept in the proportion of lengths of the upper and lower extremities. 
‘The proportionately longer arms of the Indians and relatively 
shorter ones of the Whiter subgroups differ to a significant degree 
among the female groups. Of the male length-breadth indices, 
cephalic and nasal really differ from those of the Total Yucatecans, 
while facial index varies to only a probably significant degree in the 
extreme subgroups. Among the female groups, the three of aix 
length-breadth indices which differ significantly are relative shoulder 
breadth, cephulic,and nasal. Differential inheritance of breadths is 
found among the males, as manifested in breadth-brenadth indices, 
in certainly two, and probably five of six cases. The female sub- 
groups differ significantly in two-thirds of the breadth-breadth 
indices. In thoracic index, a real difference occurs in the female 
Group A. In relative chest girth, Group A probably varies from 
the whole group and Groups D and E certainly do. Index of build 
is significantly greater in Group E of both sexes. Length-height 
index of the head is dissimilar in various groups of both sexes, 
while breadth-height index differs significantly only in the males. 

The proportions of significant and probably significant subgroup 
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differences to the total number of measurements and indices con- 
sidered are summarized in the appended table. 

Groups A, D, and E, the extreme subgroups, vary more con- 
sistently than the others from the averages of the total groups. In 
the discussion of variability, it was pointed out that the females of 
the Yucatecan progeny, when sorted into subtypes, appear to be 
less variable within those groups than are the males of the corre- 
sponding groups. It was also found that there are fewer Yucatecan 
women than men who can not be classified as being more Indian 
than White or more White than Indian. Consistent with these 
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generalizations is the fact that the females of Group C have fewer 
significant and probably significant differences from the Total 
Yucatecans' average than the males. Compensation for this is 
found to some extent in the tendency toward expression of more 
mean differences in the female Groups B, D, and E than in their 
male counterparts. 

Certainly the numbers of statistically significant. differences be- 
tween means of the sorted subgroups and those of the Total Yuca- 
tecans aré too great to be called mere chance variations. That the 
subgroups are racially dissimilar is also shown by the differences 
in many non-mensurable traits, in blood-group affinities, in facial 
profile, and in certain social respects such as occupation, birthplace, 
and preferential mating. 

This atudy has demonstrated the practicability of a method for 
resolving a racially mixed and heterogeneous population into racial 
subtypes. It is hoped that the resulta of the application of the 
method used in this study will help to do away with ill-defined 
ideas concerning the nature of race and will assist in making the 
study of race of practical utility in prosecution of the problems 
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Denture Measurements. To Sr. Dr. Rafael Cervera L. of Mé- 
rida, Yucatan, the author is indebted for invaluable assistance 
in procuring denture reproductions of Yueatecans. On returning 
to the United States, the caste were turned over to Dr. Adelbert 
Fernald of Boston, Mass,, who further prepared the reproductions 
for study and made the measurements here presented. Those an 
the Eskimo and Peeos Indians are kindly lent by Dr. Fernald. The 
denture measurements on American Whites were obtained by the 
author from reproductions belonging to Dr. ©. W. Brandhorst of 
St. Louis. The dentures are for the most part those of dental 
students carefully selected for normality. 

Dr. Fernald chose the following list of measurements of dentures 
as particularly significant: (The items refer to either upper or lower 
dentures, except in the case of palate height.) 


Breadth at M 1 and at M 2: transverse distance between buccal grooves of 
the molars in question. 

Intercanine breadth: transverse dittance between cutting edges of canines. 

Palate height: distance from vault to dental occlusal surfaces between the 
second premolar and firet permanent molar. 

Incizor-Af Land Incieor-Ml 2 lengitea: antero-posterior distance from labial 
miriace of central incisors to transverso line connecting buccal grooves of 
the molars in question. 

Canine-M 1 and Canine-M 2 lengths: antero-posterior distance from trans- 
verse line connecting cutting edges of canines to transverse linn connecting 
buccal grooves of the molars in question, 

IncisorCanine length: antero-posterior distance from labial surface of the 
central incisors to а transverse line connecting the cutting edges of the 


The table compares the means of these measurements in Yuta- 
tecans, American Whites, Eskimos; andin Pecos Indians. For only 
the two former peoples are the numbers of cases involved suffi- 
ciently large to justify use of statistical constants. It is noteworthy 
that the Yucatecan males exceed or are similar to the American 
White males in all measurements of the upper denture except in 


Upper 
Breadth at M 1 
Breadth at M2 
Intercanime breadth 
Palate height 
Incisor, M 1 length 
Incisor, M 2 length 
Canine, M 1 length 
Canine, M 2 length 
[nersor, Canine 
Lower 
Breadth at M 1 


Bresdih at M 2 


Intercunine breadth 


Incisor, M 1 length 
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DENTURE MEASUREMENTS. (Continued) 


IL Апы" Whites — Eukinma Pea 
Lower Үлтамғаға (Налета) Сета) (Жетім) 
Incisor, M 2 length (M) 3579 — (57) 3694 E. v 
5.00 1.08 
15.71 5.46 
Canine, M 1 length (10) 19,384 (57) 20,60 — (4) 18.3 (10) 1B.4 
1.65 197 
8.51 6.063 
Canine, M2 length 414) 3021 (37) 31.27 
4.70 1.80 
15.56 3,76 
Inciaor, Canine (33) 544 (37) 4.97 (4) 78 (0) 83 
length 1.97 1.17 
25.18 g3.54 
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Intereanine breadth (12) 25.0! — (10) 32.5 (4) 38.5 
Palate height (18) 19.5 (10) 18.0 (4) 18.8 
Incisor, M 1 length (6) 31.2 (10) 28.9 (4) 30.2 
Incisor, M 8 length (8) 81.5 (В) 88,6 rE 
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Incisor, Canine length (13) 85 (10) &1 (4) 7.0 
Breadth at M1 y= (10) 47.3 (4) 510 
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Canine, M 2 length (10) 28.9 (9) 30.1 ДЕ 
Incisor, Canine length (13) 3.4 (10) 4.7 (4) 80 








t Dilereser between Yucatecans and Atwrritan Whites statistically significant. 


palate height, However, the only statistically significant differences 
occur in breadth at M 1 and in intercanine breadth. The lower 
denture shows uniform excess in breadths on the p of the Yuca- 
tecana just as in the case of the upper, but of the b breadths only the 


transverse diameter between the canines is statistically superior in 
the Yucatecans: It is interesting to note that the incisor-molar and 
canine-molar lengths of the lower denture are in all cases of lower 
value in the Yucatecan males; only the canine-M 1 length is sig- 
nificantly lower by statistieal standards, Palate height differs in- 
significantly between the two groups. 

The finding of broader dentures in Yueatecan males than in 
American White males is not unexpected, for previously there has 
been demonstrated a similar difference in breadth of face between 
Yuentecans and Spanish Whites, The various lengths of the upper 
and lower dentures are, however, statistically similar except in the 
lower canine-M 1 length, in which ease the Whites ure superior. 
It will also be recalled that head length is significantly greater in 
Spanish Whites than in the Yueatecans, It is reasonable to assume 
that some measure of positive correlation should occur between 
head length and denture length, The data on protrusion indices 
of facial points (Table 45) have no bearing on the actual length of 
denture, for the prognathism of the Yucatecans which causes 
greater protrusion in their case is the result of protrusion anteriorly 
of the denture as a whole rather than a lengthening of it. 

The dentures of female Yucatecans and American Whites differ 
in the same way as do the males Only in intereanine breadths of 
both uppers and lowers are the differences statistically significant. 
This occurs in spite of the small number in each series, In com- 
parison with the other groups, the female Eskimos have broader 
dentures, but the lengths are of the same order of magnitude as 
those of the Whites and the Yucatecans. The same statement holds 
true for the males as well. The Pecos males exceed the other groupes 
in all upper denture measurements and in the breadth dimensions 
of the lower denture. The length dimensions of the lower denture of 
the Peeos Indians are of approximately the same value as those of 
the compared groups. Compensation is effected in possession by 
the Peeos of the lowest average palate beight given in the table. 
This may be due in some sinll degree to the great amount of wear 
which the Pecos dentures so frequently show. No great difference 
exists in palate heights of the Yueatecans and Whites of either sex. 

Ome may summarize the preceding diseussion of denture mens- 
urements by stating that intercunine breadth of the Yueatecans 
is significantly greater than in American Whites in both the upper 


and lower dentures of both sexes; that breadth at M 1 is greater 
in the upper denture of the Yucatecan males than in the Whites; 
that canine-M 1 length is significantly smaller in the lower den- 
ture of Yucatecan males than in the Whites. The numbers on 
which these statements are based are small, but, in absence of more 
extensive data, it may be concluded that Yueatecans have broader 
dentures than American Whites and a tendency toward shorter 
ones in the lower jaw. The table also suggests that the upper den- 
ture of the White males flares more at the second molars (in com- 
parison to breadth at first molars) than in the case of the Yuca- 
tecaris; this phenomenon in the table may however be accidental. 
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Dental Caries and Missing Teeth. On 304 individuals, both 
males and females, datu are available concerning number of missing 
teeth, Presumably, the great majority of these teeth are missing 
because of dental caries, Various observers of the meat-eating 
Eskimos have noted the fine condition of the teeth of these people. 
More recenily, it has been reported that those Eskimos who are 
living close to White settlements and who have access to the White 
man's food and especially to the canned variety, sre showing a 
much higher incidence of earies than are other Eskimos of more re- 
mote districts. The Maya Indians of Yucatan have long been in 
contact with the White man. Whatever may have been the con- 
dition of the teeth of the pre-Columbian Mayas, it is certain that 
the teeth of present-day Yuentecans do not compare with the 
sound dentures of isolated Eskimos: 
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Even at the age of eighteen or twenty, only eighty-five per сеп! 
of Yueatecans have lost no teeth. With progressive age, the num- 
ber of missing teeth increases until, at the age of fifty-five or older, 
more than seventy-five per cent have lost four or more, and forty- 
five per cent have missing eight or more. 

From the forty-five denture reproductions made by Sr. Dr. Cer 
vert I: and examined by Dr. Fernald, one may glean certain infor- 
mation eoneerning the: association of caries and missing teeth. In 
the ease of each individual shown in the table, the number of missing 
teeth were added to the number of teeth possessing cavities. It is 
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Marma AND Ғемлікя 


Ag Манг 1-3 ei R+ 

ааа вн; № 2 1 І 7 
i 20 14% 14% 

1-20 ... + 4 ñ 1 15 
Er gə7 40, 79 

ЕСТЕ. асве Ë 4 5 a 13 
s 15 sam, 15% 

Ssh -— (y €T 2 ü 2 z ü 
93% 0% 83% 55% 

БЇЗ шсш ш жа roh фа ü ü 2 ә 4 

Total a 








assumed that the number of missing teeth represents the number 
rendered functionless by caries, while the number of teeth with 
cavities represents the number of teeth of impaired function well on 
their way to become-totally functionless. Thus the combined num- 
ber of missing teeth plus teeth with cavities gives an index of the 
number of teeth affected by caries at the time of examination or in: 
the past. The trend of the table is similar to that which refers only 
to missing teeth, exeept that fewer sound teeth are found in any 
age group. Instead of eighty-five per cent of sound teeth in the 
18-20 age group of the preceeding table, only forty-three per cent 
are now found; mther than seventy-five per cent with four or 
more teeth missing in the 55-—X group, there are now seen one 
hundred per cent of that age group who have four or more miss 
ing or carious teeth. The number oí eases here considered is indeed 


mall, yet the indication of high incidence of dental caries and the 
"quent logs of teeth ін certain. 

Piekerill (1912) makes the following statements concerning 
dental caries: 


Mummery and Miller believed that a larger eonsumption of meat explained 
the difference (of groupa in relative immunity to caries), This theory, although 
n factor, must. per ae fall to the ground, since both Mummery' s und Patrick's 
figures show that several ment-enting races have « higher incidence of caries 
than non-meat-eating. Also it ls of the very highest significance that in 
Patrick's list the. great ricc-enting, almost vegetarian. rsces of. South-Eastern 
Asia should show the lesst incidence of caries: out of 2000 teeth, only 2 per 
cent. were carious. .. . The number of individuals affected by dental caries 
(among the coloniale of Australia and New Zealsnd, who eat enormous quan- 
tities of mest) is estimated to be from 90 to 05 per cent (by the Australian and 
New Zealand Dental Associations)... . 

There are two general principles to be found running through the dietaries 
of all the natural races. They are— firstly, variety, &ni secondly, sapidity. 
The constant inclusion of articles in the food which have a direct stimulating 
effect upon the salivary glands is the one and only link which connects up all 
the mees showing a relative immunity to caries, It is common alike to dwellers 
in the Arctic and Equatorial regions, it is found in meat-eating and in vegeta- 
rian tribes, it is presentin both low and high types of uncivilised man. Although 
n variety of sapid substances are used, the ones most frequently recurring are 
acid in reaction, chiefly fruits and berries: these are the very stimulants which 
1 think we are justified in ascribing the relative immunity found in the races 
which have been considered. 


Whether or not Pickerill’s thesia is generally accepted, his theory 
fits the case of the rural Yucatecans. For only a small part of each 
year ів а variety of foods available for consumption. The tortilla 
made of corn is for many the only article of diet for considerable 
periods, That the diet of rural Yucatecans is not 8 balanced one is 
indicated by the prevalence of pellagra in the population. Further- 
more, fruits and berries are not easily available at all times of year. 
They are rather occusional delicacies, not constantly used articles 
of diet. Meat is eaten, but not daily. 

It appears that the physical environment works against the 
possibility for the inhabitants. of Yucatan of Pickerill's two re- 
quirements of variety and sapidity of food. Yucatan lies within 
the Tropic of Cancer, but is far from typically tropical in its vege- 
tation, It is a dry country for six months of the year. It may very 
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well be that the elimatic effect on the food supply has a great deal 
io do with the high incidenee of dental caries in Yucatan. 

Wear of Teeth. Concerning this phenomenon, Hrdlička (1920) 
states: 

А vnlunble indication a4 to advancing age is furnished! to us by the wear af 
the teeth. In Whites, this eldom commences before the thirty-fifth or t4 
marked before the fiftieth year of age, and in many individuals of the more 
cultured classes it may remain slight up to old age; but among grain-eating, 
primitive peoples, such as American Indians, wear may commence even before 
the adult life has been reached, be very marked at fifty, and reach ari extreme 
grade after sixty-five. 
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In many American-Indian groups, wear has been attributed prin- 
tipally to the presenee, in the ground grain used for food, of stone 
fragments from the grinding stones. The use of manual stone 
grinders in Yucatan is fast giving way to the use of food-choppers 
and community power mills, but it is probable that many of the 
als) have eaten much stone-ground corn. In any case, in wear of 
teeth the Yueatecans more than fulfill Hrdlicka's generalization 
quoted above, for in the age groups of forty or older, approximately 
seventy per cent exhibit marked wear of teeth. | 
Shovel Incisors. Hrdlička has noted that the “ventral surface 
of upper incisors may be marked by shovel-shaped concavity with 
pronounced rim, which is characteristic of the American Indian, 
occurs occasionally in other yellow-brown people, but is rare or less 
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SHOVEL INCISORS 


Mates avi) Females 


^m a = - ++, +++ Na 

18-20 . 2 1 5 %5 55 
3.85% 1.07; 4 MoT 

21-29 . 3 7 1б 45 74 
4.15. 8.47 21.07 ер; 

30-30 . 1 4 11 Ұй 45 
Ұйе 8,9% 2.4% бұл? 

40-54 3 iz 15 37 57 
з 21.15 g6.3*; 47.4% 

554- .. —M З % 7 8 22 
13.09, 18.9, 1.85 30.4%, 

Total 241 


т 


frequent in other races." The Maya Indians and Yucatecans of 
mixed blood show frequent incidence of this condition, and thus 
indicate their relation to other American Indian groups. Aside 
from confirming this expected finding, the most interesting sug- 
gestion from the table is the indication that the character in its 
moderate or pronounced form tends to become less marked with 
age. The regular trend of decreasing incidence of the " + '" and 
“444 estegory with increasing age does not appear to be an 
accidental phenomenon. 
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Внилосмарнтс Note 
To two investigators in the field of physical anthropology I owe special 
thanks for comparative material. | 
&r, Profesor Francisco de las Barras de Aragon, of the Universidad 
Central st Madrid, lent me unpublished eomatological data on Spanish 


таге. 1 wish to take this means of expressing my gratitude to the man who 
hae made this invaluable material available to me. The loaned records 
consist of cephalic and facial measurements of seventy-nine Spanish uni- 
versity students, Fiftv-eeven of them are eighteen years of age or older. 
Twenty-two, aged seventeen, whose means do not vary significantly from 
those of the older age group, were added to the former serios. All parta of 
Spain ато represented in the nativity of the subjecta, but the majority of 
the young men come from that country’s western provintes. 

Dr. Carleton 8. Coon of Harvard University was kind enough to supply 
me with unpublished material on the Andalusisn Moors of Sheshawen, 5 
city of Morocco. Dr. Coon states: “The inhabitants of Sheshawen are for 
the most part descendants of refugees from Granada who were expelled 
from Spain in the time of Ferdinand and Isabella. It is likely that the 
Granadan Moore had more Arab than Berber blood in them. I enquired 
very carefully into genealogies and found only one of the group measured 
to have had s grandparent from outeide — in this case n Riffian. If there 
haa been any mee mixture, it has been with Riffians rather than with 
err Arabs, since the Riffians come nearer to thoir self-imposed social 
standards.” 
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INTRODUCTION 
BY ALFRED M. TOZZER 


Tuz history of the attempts to decipher the Maya system of hiero- 
glyphic writing has gravitated around three pointe of view toward 
the character of the glyphs, that they are mainly ideographic, that 
they are mainly phonetic, and that they are a combination of ideo- 
graphic and phonetie symbols. As Brinton points out, the German 
writers Forstemann, Schellhas, and Seler have maintained that 
they are mainly or wholly ideographic, whereas the French school, 
headed by Brasseur de Bourbourg, de Rosny, and Charencey, 
lave based their writings on the supposition that the glyphs are 
mainly phonetic, Several of the earliest American authors on this 
subject, Thomas, Cresson, Le Plongeon, and others, huve leaned 
toward the French point of view. 

The publication of the first edition of the famous sixteenth cen- 
tury Relación of Bishop Landa by Brasseur de Bourbourg in 1864 
furnished for the first time reliable data on the hieroglyphic writ- 
ing and the calendar of the ancient Mayas. One page only of this 
manuscript concerns us here. It is the one on which he gives his 
famous alphabet. (See Frontispiece.) At first, this phonetic ap- 
proach was considered without question as furnishing the key to 
the mystery of the Maya glyphs. 

Brasseur de Bourbourg (1869-70), de Rosny (1876 and later 
writings), and Charencey began the attempt with entirely nega- 
tive results, Brasseur de Bourbourg extended the "alphabet" 
from Landa's twenty-seven characters to twenty-nine, with vari- 
ants from tlie codices and inscriptions.! 

Brinton (1870) was the first American to write an essay on the 
Lands alphabet. He immediately assumed an intermediate posi- 
tion regarding the glyphs. Later (1805, p. 13) he summed up his 
opinion as follows: ' While chiefly ideographic, they are occasion- 
ally phonetic, in the same manner as are confessedly the Aztec 
picture-writings.”” Further, in writing of the Landa alphabet, he 

i Pores wad de la Rocheloursald are others who have advanced fantastic theorrer buon 
on the Landa alphabet. 
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says, "It has peculiar value as evidence of two facts; first, that 
a native scribe was nble to give n written character for an unfa- 
miliar sound, one without meaning, like that of the letters of the 
Spanish alphabet: and, seeondly, that the characters he employed 
for this purpose were those used in the native manuseripts. This 
is proof that some sort of phonetic writing was not unknown." 

Le Plongeon, Cresson, and ‘Thomas-each in turn insisted that 
with an alphabet based primarily on Landa, but extended far 
beyond his twenty-seven characters, they had found the “key” 
to the puzzle. These fantastic studies met the same fate as those 
of Brasseur de Bourbourg and of de Rosny. Into the same class 
should go the writings on this subject by the Englishman, William 

Valentini (1880) was a very severe critic of the attempts to. 
decipher the Maya glyphs by means of the Landa alphabet. He 
claimed it was a "Spanish fabrication.” He pictured Landa ns in- 
ducing a Maya native to make a picture, the name of which began 
with the same sound as the Spanish letter “a,” and in this way go- 
ing through the various Spanish sounds! 

Both Spinden and Morley? lean strongly to the ideographic side, 
although holding out hope that more phonetic elements than those 
already known may be found. Teeple (1930, p. 31) is most pessi- 
mistie about the phonetic question when he writes, "T can foresee 
the clear possibility that when the Maya inscriptions and codices 
are completely deciphered, we may find absolutely nothing but 
numbers and astronomy, with an inter-mixture of mythology or 
religion." 

Bowditeh (1910, pp. 254-255), subscribing in general to the 
statement of Brinton quoted above, writes, “I da not think the 
Antec picture-writing is on the same plane as that of the Mayas. 
As far as | am aware, the use of this kind of writing was confined 
among the Aztecs to the names of persans and places, while the 
Mayas, if they used the rebus form at all, used it also for expressing 
common nouns and possibly abstract ideas. The Mayas surely 

t Wuttke w | us ñina Garman (o mention tha L T 
poit ot е EUER her iri camel (1824, gr d aM dens A 


will tever ba decipbered by means of this alphabet. Ita geras, there is sot tha least doubt, 
‘iw of later date... . Vuratan alphabet hins bardiy sprung fron a Mayu toot. It was the 
Emenee SE, a Fae ONTOS. IK eked Na фан Bandeles (1878, pp, 318-319] 
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used picture writing and the ideographic system, but I feel con- 
fident that n large part of their hieroglyphs will be found to be 
made up of rebus forms and that the true line of research will be 
found to lie in this direction. If this is à correct view of the case, 
it is very important, indispensable indeed, that the student of 
the Maya hieroglyphs should become a thorough Maya linguist." 

Cates (1931, p. ix), after discussing the rebus writing as “not 
writlen language at all," probably eomes nearest to the truth when 
he says, "So what, now, can be said of the Mayn system of writ- 
ing? It is, first, ideographic. It has system, as those who will 
study the concordance in this work, will see. It has main elements, 
such as we spoke of above: first names of things; and then quite 
certainly words of action. In this latter, it quite corresponds to the 
known Egyptian method of using characters representing action, 
as aman walking, striking, etc. We cannot yet define many Maya 
verbs, but when we see a certain glyph always used in the text 
above a figure carrying something, and usually accompanied by 
other glyphs showing the very things so seen carried in the pictures; 
or another where fire is being twirled, we are quite safe in recogniz- 
ing the act, the meaning, even in our still imperfect knowledge of 
the epoken sounds they used. Which latter come secondary, any- 
way. To get the latter even well started, we need a polyglot 
Mayance vocabulary, showing what words are everywhere com- 
mon (and hence safely archaic); and what vary from region to 
region — involving equally interesting tribal or ultra-national con- 
tacts, migrations, and progressions.” 

Fifty years ago de Rosny was attacking unsuccesefully the pho- 
netic problem of the Maya writing. Thomas, ten years later, was 
attempting, with as little success, the same approach. These 
were the last serious studies on the problem. Now, forty years 
after Thomas, comes Mr. Whorf with his contribution. It is with 
no little satisfaction that the Peabody Museum publishes his 
paper on à subject which most Maya students have long felt was 
practically closed. With great acumen and courage Whorf dares 
to reopen the phonetic question. His paper is full of suggestions 
and may open up a vista for further investigations along the trail 
which he has blazed. 
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PREFACE 


IN presenting my first published work on Maya linguisties I feel 
strongly tlie importance of the part that has been played in its 
creation by others than myself, others whose ideas, suggestions, 
encouragement, and assistance have, often unknown to the giver, 
been a source of inspiration or a means of tiding my linguistic 
studies over difficulties that might have proven serious obstacles 
to their progress. Therefore I am impelled to make acknowledge- 
ment to the considerable number of those whose contributions to 
the preparation of this little hieroglyphic study have been definite 
and tangible, There remain a goodly number of others whom for 
their less tangible but no less appreciated help and beneficial in- 
fluence, whether in linguistics or on the human side of my work, 
I can thank only anonymously and en masse. There аге those 
with whom I have not exchanged even a word whose silent ap- 
proval I have felt no less and been stimulated by, and for which 
1 ought in all conscience to be grateful; and to some of my read- 
ers I can only say: if you have tried to help me and do not find 
your name mentioned here, I sm nevertheless grateful to you, 
perhaps more than you realize. 

Undoubtedly my first acknowledgement ought to go to Dr. 
Herbert J. Spinden, formerly of Harvard University, now of the 
Brooklyn Museum, who originally encouraged me to delve deeply 
into the field of Middle American linguistics, nt first chiefly in 
Nahuatl or Aztee, later in Maya. And I must above all acknowl- 
edge my great indebtedness to Professor A. M. Tozzer of Harvard, 
my friendly adviser for the past several years, for having been 
instrumental in abtaining for me a Grant-in-aid for field study from 
the Social Science Research Council, and for having generously 
undertaken to publish the present study as one of the Papers of 
the Peabody Museum of Harvard. Next, шау І gratefully ac- 
knowledge my indebtedness to the late Dr. John E. Teeple, 
Research Associate of the Carnegie Institution of Washington, 
for his encouragement to prepare this paper and for personally 
defraying the cost of some of the illustrations; to Mr. Sylvanus 
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G. Morley of the Carnegie Institution for the inspiration provided 
by his long pioneer work in the Maya inscriptions, and especially 
for the instruction T received from his indispensable “Introduction 
to the Study of the Maya Hieroglyphs"; to the Social Science 
Research Council for its grant that enabled me to conduct feld 
research in Mexico which, while more in the Nahuatl and Uto- 
Azteean field than the Mayan, had very great importance toward 
forming the background of the present study; to the officers of the 
Hartford Fire Insurance Company and especially Mr. Richard M. 
Bissell, President, Mr. James Wyper, Vice President in charge of 
Mexico, and Mr, Charles 5. Kremer, Secretary, for further assist- 
ance without which my Mexican field work would have been im- 
possible: to Dr. M. W. Jacobue of the Hartford Theological 
Seminary and of the Watkinson Library of Hartford for assistance 
which enabled me to prepare my proposal to the Social Science 
Research Council, and for obtaining various rare books and photo- 
stats for my tse at the Watkinson Library; to Mr. Frank B. Gay 
of this Library for much valued help; to Dr. John Alden Mason 
of the University of Pennsylvania Museum for help in Uto-Aztecan 
linguistics; t Dr. Frans Blom of Tulane University for steering 
me about in Mexico and materially smoothing my path there, as 
well as for the gift of various Mexican. books and photostats; to 
Miss Anita Brenner for introduetions that proved invaluable to 
my ell study; to Professor Mariano Rojas of the National Mu- 
seam of Mexico, my esteemed tutor in modern Nahuatl; to Pro- 
fessor Edward Sapir of Yale University for much enlightening 
instruction and many stimulating suggestions in the field of linguis- 
tics, and for the idea that the Aztecs would not have borrowed the 
Maya sign commonly regarded as 4 mathematical “zero” and used 
it to mean "nobody" unless it had also been among the Maya a 
word meaning “nobody, none, no," or the like. Finally, I should 
like to express my grateful thanks to Miss Helen Omillian for 
much valued assistance in typing my lengthy correspondence with 
the above-mentioned scholars and others, and to my father, Mr. 
Harry C. Whorf, for help in preparing some of the drawings that 
illustrate this study. 
B, L. W. 
WyrTHERSFIELD, CONNECTICUT 
November 12, 1032 


THE PHONETIC VALUE OF CERTAIN 
CHARACTERS IN MAYA WRITING 


THE REPORT OF LANDA 


Amour the year 1565, twenty-three years after the conquest of 
Yucatan, Diego de Landa, the first Provincial of the Franciscans 
there, later to become the third bishop of that province, was 
rounding out a long experience as missionary among the Maya 
by writing his “Relación de las Cosas de Yucatan," Among the 
many observations that he set down therein were some upon the 
native system of writing, namely a list of twenty-seven characters 
that might be used to represent the sounds of, ог sounds similar 
to those of, the letters of the Roman alphabet. No claim was made 
that these characters and no more were used by the natives as an 
“alphabet” in our sense, nor that this list waa an adequate rep- 
resentation of the actual Maya system. 

Landa's long-lost manuscript was found by the Abbé Brasseur 
de Bourbourg in the Royal Library of Madrid and published by 
him in 1864. The "alphabet" in the Landa volume * was hailed 
as the key whieh would unlock the secrets of the Maya inscrip- 
tions. When it failed to do anything of the sort, as did likewise 
several more or less fantastic proposed “alphabets” based upon 
it, a not altogether justified swing to the other extreme view took 
place, and Landa's list became discredited. The impression even 
arose that Landa's informants must have played ‘a practical joke 
upon him or at least have deliberately misled him when they gave 
him the twenty-seven characters. In the reaction from the hope 
that a phonetic key had been discovered it became a matter of 
common eonsent that the writing must be largely ideographie, 
even though scattered traces of what looked like phonetteism apart 
from Landa's testimony had been pointed out by Brinton, Morley, 
and others. 

The numerical and calendrical signs cited in Landa's book were 
treated with far more respect. Astronomical data and mathe- 

Hee Frontispiees, which ia tbe page of tho Тавба manuscript showing the alphabet. 
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matical principles gave a means of checking them, and it was 
found when this was done that they provided a key to the numeri- 
eal material that seems to have formed a large part of Maya writ- 
ten records, With their aid the date numbers that form so big a 
portion of the stone inscriptions were made readable, and likewise 
the astronomical tables in the Dresden Codex. 

Yet there remains a considerable portion of the Maya writing 
that does not yield to this mathematical attack and in which we 
may suspect a linguistic text. There are also considerable portions 
of the mathematical material, not forming any continuous mathe- 
matical succession, that we may suspect to be embedded in such 
a text, without which they cannot be fully understood. Even our 
own mathematicians cannot dispense entirely with words. 

Tt seems clear that a process of interpretation based on draw- 
ing mathematical connections between the numbers and calendrie 
glyphs that may be picked out of a text, though it may elicit much 
remarkable information, must before very long reach an impasse. 
There are signs that this has already occurred and that it is time 
for us to go back to the problem of deciphering the linguistic texts 
by linguistic means. When this problem is fairly confronted it 
will be found that the evidence for phoneticism in the Maya writ- 
ing cannot be hastily dismissed. 

The basis of the avoidance of a phonetic attack up to date is 
doubtless that expressed in the wards: "AI attempts to reduce 
them (the Maya glyphs) to a phonetic system or alphabet, which 
will interpret the writing, have signally fasiled."' Bui these so- 
called attempts were not really attempts in « scientific sense. If 
any argument from negative evidence is to be used, it had rather 
be the fact that the really scientific technique that has been pur- 
sued for decades by competent investigators into the mathematical 
part of the writings has never given us an as to another 
part of them. But the failure of the past ill-considered and often 
fantastic attempts to rend the texts with the help of “alphabets” 
hastily constructed by people who were not scientific linguists is 
by no means a reason for losing heart, 

Landa's list of characters has certain earmarks of being genuine 
and also of being the reflex of a phonetic system. Most of the 
characters are easily recognizable as elements of very frequent 

! Morley, 1915, p. 27. 
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occurrence in the codices, yet are not copies, but forms showing 
reduetions and a cursive tendency as though worn down by habit- 
ual use; they have the appearance of being dashed off. As for 
internal evidences of phoneticism, the 'k" given is the dsy-sign 
Cimi (pronounced kimi); the “ca” is the comb-like figure found 
as an element in the glyph for the time-period Katun (phonetically 
k'atun), which, together with its variant of a fish form (kai, fish), 
has already been suspected of being a phonetic element referring 
to ihe first syllable of katun. One of the two "u" signs seems to 
be an element that is extremely frequent in the codices as à prefix 
to the glyph-block, being by far the most common of such prefixes; 
and there is in the Maya language such an extremely common 
prefix, exceeding in frequency all other prefixes together — it is u-, 
denoting third person subject when prefixed to a verb, third person 
possessive pronoun or construct of a following genitive when be- 
fore a noun.! 

Another indication of genuineness is the double writing of vari- 
ous sounds. Landa could certainly have been satisfied with just 
one sign for each European letter, but his native informants went 
further and gave him two signs for a, b, l, u, and x. Such would 
be the natural reflex of a system that had several ways of represent- 
ing such simple sounds. Again, Landa would have been satished 
with simple letters, but his sources went further and gave him 
syllables like ca and ku, once more the natural reflex of a syllabic 
system. As to Landa's having been hoaxed, it must be remem- 
bered that he had been in contact with the culture of these Indians 
for many years and that his other data have been accepted as un- 
questionably authentic. It is rather likely that be himself would 


| Compare any Mays tert. eg. from the Chilam Dalam of Churmayel [Brinton,, 1552, p. 153), 
"ug. ahilay u-cokan k'atunob uti n-tciktabal u-Acitreen иза." 

In the phonetic tranecription of Maya worda employed in thin article, wherever the tradi- 
ional Yucutan epelline might be confusing use le made of the sLaminri Amnriran system for 
recording Intian languages, which representa the sounds of Maya sa follows (6 i4 Engkah 2^ 
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have had at least some slight practical knowledge of Maya writing 
gathered from familiar contacts under conditions that would have 
precluded his being hoaxed. 


At the same time, the apparent deviations, such as in the form 
of some of the glyphs, which had occurred between the time of the 
Maya codices and that of Landa's information, and certain indi- 
cations that seem to me like probable garbling or misinterpretation 
of some of the characters, warn us against accepting Landa's list 
absclutely at its face value, or of using it too much as a starting 
point of investigations, It would seem preferable to begin with a 
quite objective analysis of textual passages on the one hand and 
the Maya language on the other. 

'The texts best suited for use as starting points of investigation 
are various texts of a repetitive character which do not contain 
numerical signs but consist of stringe of short passages accompany- 
ing pictures; especially where the repetitive character of both the 
passages and the pictures enables us to detect constant features 
of parallelism between the two. 

Such texts are found chiefly in the “tzolkin" portions of the 
codices, and also such texts, necessarily briefer in character, are 
found on various specimens of Maya pottery. [shall no more than 
mention the pottery texts in this paper, and deal only with those 
from the codices, 

кы the first place, texts of this character, being devoid of numeri- 

eal signs, are almost certainly linguistic. Secondly, such texts 
show such frequent repetition of the same comparatively small 
number of elements as to suggest phoneticism of some grade or 
other. At lesst we have here.a very analytic form of writing. 
Thinily, the parallelism of repeated elementa with repeating fea- 
tures in the accompanying sets of pictures is to be noted. Schellhas 
long ago pointed out the constant relation between certain glyph- 
blocks and certain characteristic semi-human figures in the pic- 
tures, figures recognizable as representing the various Maya gods; * 
and he identified these glyph-blocks as the name hieroglyphs of 
these gods. It remains to point out the complete structural or 

: Bchallhus, 1004. 
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sentence-tike nature of each group of glyph-blocks above 4 picture, 
and especially the parallelism between certain glyph-blocks and 
certain actions or kinds of behavior on the part of the characters 
in the pictures, Such glyph-blocks certainly refer to whatever the 
characters are supposed to be doing, and eo stand for the verbs, 
understanding by “verb” the word that names the action or status, 
in the sentence or phrase above the picture. There are also glyphs 
that answer regularly to certain objects the gods are shown han- 
dling, and other glyphs, frequently recurring under all sorts of con- 
ditions, that suggest either grammutical particles or stereotyped 
rhetorical or ritual expressions. The parallel with the pictures ts 
complete enough to enable one to say that the text of usually four 
glyph-blocks above a picture is the descriptive [We of the picture, 
ог conversely that the pieture ia an illustration of the brief line or 
verse above it. The pictures are grouped in repetitive sets, the 
verses in turn form groups or stanzas each based on a recurrent 
refrain, and each picture and verse is tagged with the numbers of 
certain days in the tzolkin or tonalamatl, the 260-day calendar or 
almanac. These numbers are to be read in connection with col- 
umns of day-signs placed at the beginning of each stanza. The 
days designated by the signs and numbers together make a re- 
peating pattern for each stanza, of unknown significance. 

Figure | shows a typical page ("12e" meaning lower third of 
p. 12) from the tzolkin section of the Dresden Codex, a Maya 
manuscript af probably not so great antiquity as to bar the supposi- 
tion that its language i Maya not greatly diferent from the 
earliest forms recorded after the Conquest. In this drawing I have 
exaggernted the size of the text in proportion to the pictures, 
There are here three pictures, each with a text of four glyph- 
blocks above it, making four "verses" or "titles," and the whole 
twelve hlocks making a "stanza." Between each verse and its 
picture is a line of alternating red and black numbers, and on the 
left. a column of five day-igns to be read in conjunction with the 
numbers. How to read the designated groups of days from these 
signs and numbers is fully explained by Morley* and does not 
concern us here; 

In order to designate any desired glyph-block in a text I shall 
number the glyph-blocks in each horizontal line from left to right, 

i Morey, 1015, pp. 251-268. 
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and call the top line A, the one below it B. Left to right and from 
top down have long been known to be the directions of Maya writ- 
ing. The order of reading such texts can be shown by analysis 
to be A1, A2, B1, B2: A3, A4, B3, B4; ete.; all the glyph-blocks 
above s picture are to be read before proceeding to the blocks 
above the next picture. 

In the lower line of each "verse" in Figure 1 appear the glyphs 
determined by Sehellhas to be the names of the gods appearing 





in the pictures. Glyphs B1-B2 together denote the “Roman- 
nosed God" who sppeare in the picture below them. Similarly 
B3-B4 denote the next deity and B6 the third one, though B5 on 
the other hand is not a part of his name but is one of the commonly 
occurring linguistic elements above referred to, grammatical, 
rhetorical, or ritual, thrown in at this point, 

Next, by comparing this text and its pictures with scores of 
others of altogether similar construction it is possible to make a 
linguistic analysis, eg. in the case of Figure 1: À1 — verb, A2 — 
object, B1, B2— subject; A3 — verb, A4 — object, B3, B4 — 
gubjeet; A5 -— verb, A6 — object, B5—— recurrent "particle," 
B6 — subject. 

The object glyphs A2, 4, & are all the same and are the same as 
the object that all three deities are holding. In other words the 
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gods are here, as often, shown holding a hieroglyph, which in this 
case is a well-known calendric one, the radiating sign denoting day 
or sun, Maya k'in. This use of A glyph in a picture is of course 
ideographic, which does not necessarily mean that the usage of the 
same glyph where it occurs in a text is always ideographic, Ap- 
parently the artists of these scenes, when unable to represent pic- 
torially something that nevertheless requires illustration, like the 
sun, or a day, are accustomed to insert и hieroglyph for it. This 
would tell us what we already may have suspected, that these draw- 
ings are in à semi-ideographie or "eartoon" style, The insertion 
of an ideogram to denote something undepictable is likewise seen 
in our modern cartoons; as when a character is shown holding, in 
lieu of the undepietable concept "money," a bag marked with 
the dollar sign. Here the three gods hold the same hieroglyph, 
which again occurs regularly in the usual “object” position of the 
Verses, 

Now assuming that each verse contains a verb, understanding 
by the term a word that names the action or status, there is only 
one sign left in each to be the verb, namely Al, 3,5. These three 
glyphs are the same, and the action in the three pictures is the 
same, It is on this glyph, or the essential element in it, апі on re- 
lated glyphs that I wish to focus attention. On the assumption 
that it answers to the common aet depieted of the three deities, 
it might mean holding, holding out, or passing with the hand. Ac- 
tually, comparison of other texts shows us that the essential part 
of this sign, that is the main ellipse above the snailtike base, occurs 
as a verb in other passages and is usually associated with pictured 
actions of reaching out the hand or arm either with or without an 
object in the hand. Figure 2 shows Dresden Codex 15b, éxeept 
that I have not drawn the complicated pictures of the gods but 
only the action or gesture depicted of each. The textual analysis 
is AI — verb, A2 — constant element, possibly part of verb, BI — 
subject (the “ Long-noeed God"), B2— “particle”; A3 — verb, 
A4— constant, B3 —unknown, B4 — subject (the “ Death God"); 
АБ — verb, A0 — constant, B5 — subject, B6 — object (held out 
in hand of subject). The action is extension of the hand, in one 
case empty and palm down, in the other two holding objects, 
though in only the third verse does this object appear to be re- 
ferred to in the text. 
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The lower part of the verb-glyph here will be noted as the sign 
in which we are interested. Comparison with other glyphs shows 
us that this sign is only a form of a very common Maya character 
depicting a human hand, usually in a sort of pinching or grasping 
gesture. In the present case the hand is very conventionalized, 
and metamorphosed after a characteristic manner of Maya art 
style into a head, with the space under the grasping fingers assum- 
ing the appearance of à closed and Insh-fringed eye. The position 





Fiumi f 
Dresden Codex, Pags 15b 


of the hand, as a hand, has become anatomically impossible, yet 
there remains the prominent and unmistakable thumb, and a sort 
of wrist ornament peculiarly typical of this hand-sign, a circle 
with a central dot and usually one or two marginal tabs. Codex 
Tro-Cortesianus, Page 1076 (old mumber, VI*a), shows seven 
pictures and in the text seven verbs of the same form as this in 
Dresden 15b except that the thumb is indistinguishable; the ac 
tions consist of holding oul various objects. Later will appear 
some further texts showing this sign and its outreaching gesture, 
We may surmise then that the glyph-block in which this hand- 
sign occurs in conjunction with an outresching gesture in the 
text is the way of writing à word meaning "hold out," "pass," 
or the like. Now is it possible to identify this as some particular 
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word known to exist in the Mava language having such а meaning? 
The answer that must be given for the present is: no, not at this 
very early stage of our investigation. For all we know there may 
be dozens or scores of words in Maya having a meaning that would 
fit the case, all with different sounds. An attempt to select one aa 
the one concerned in the above-mentioned texts would be at pres 
ent only the wildest guess. 

However, by virtue of a certain characteristic of the structure 
of the Maya language, it might be possible to identify the firal 
syllable of the word referred to by the glyph-block and meaning 
"holding out," without actually knowing what the entire word 
might be. If, further, the hand-sign refers to this first syllable of 
the word, as seems likely from its prominence and position usually 
at the top of the block, we shall thus have a clue to the phonetic 
value, or one of the phonetie values, of this character. By frat 
syllable of the word I mean the first consonant and following vowel 
of the verb stemi shorn of grammatical prefixes. Such prefixes are 
practically limited to the personal pronouns and a few other parti- 
cles, are but loosely attached, and would probably correspond in 
most cases not to the main bodies of the glyph-blocks but to sundry 
semi-detached elements occurring before them in the texts, e.g. 
the bow-shaped dotted uprights before the verba in Figure 2. 


LINGUISTIC CONFIGURATIONS AS A MEANS OF 
RECOGNIZING WRITTEN SYLLABLES 


The characteristic of the Maya language above referted to, by 
virtue of which we might perhaps hope to recognize first syllables 
of glyph-written words referring to certain pictured actions, will 
for the purpose of this paper be described in very condensed fash- 
ion, and only the main conclusions of & considerable amount of 
the writer's own research in this linguistic field will be presented. 
His material will eventually no doubt be accessible through later 
publication. There is no material on the same subject available 
elsewhere at present — for that matter there is no thorough de 
scriptive treatment of Maya to be found published anywhere at 
the moment of this writing, All extant grammars are inadequate. 
The largest and most reliable body of information on the Maya of 
the Conquest period is lexical, Of that there is an abundance, but 
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it is very chaotic, in an almost unassorted shape. It is chiefly 
from an assorting, sifting, and annlysis of this material contained 
in lexical collections, especially in the two largest such collections, 
the Diccionario de la lengua Maya" of Juan Pio Perez and the 
“Motul Dictionary" (16th century) attributed to Fray Antonio 
de Ciudad Real, that the writer has obtained the lexical data used 
in this paper. 

Maya is a language, in the main, of à simple analytie type with 
a moderate amount of agglutination. It is in many ways not far 
removed from the isolating manner, e.g. stems can often be used 
either as verbs or nouns without alteration, agglutinative affixes 
are juxtaposed without involving phonetic changes, some affixes 
are clearly compounded stems, and word order and context play 
a large part in determining relations. The only internal changes 
found ‘are reduplication and variation in length of stem vowels. 
The technique chiefly employed is suffixation, some of the sufixes 
being used morphologically, perhaps « greater number deriva- 
tionally. Prefixes seem confined to; a, pronominal prefixes and 
tense particles, which are во nearly independent that they should 
preferably be called proclitic words; 6, a few derivational pre- 
fixes; c, à number of preposed elements of concrete meaning that 
appear to be nothing but “petrified” compounded stems, Com- 
position of two (seldom more) stems is a live creative process. 

The lexical materia) above referred to is a mass of words con- 
sisting of stems plus incremental elements, all rather at loose enda. 
When this material is arranged, compared, and the words stripped 
of their morphological and derivational elements — and this is 
easy because of the simplicity and regularity of Maya and the 
prictical absence of phonetic altering —we find that the lexical 
basis of the language consists of: first and chiefly, a body of mono- 
syllabie biconsonanta! stems (consanant-vowel-consonant, CVC, 
including VC, i.e. zero -V-C); secondly, a smaller body of mono- 
syllabic monoconsonantal stems (CV, including V). The compari- 
son of other languages of the Mayan stock, especially Quiché, and 
also comparison of the Maya stems with one another, strongly 
suggest that the stems of the first type, CVC, are derived by loss 
of final vowel from earlier disyllabie bieonsonantal stems (CVCV) 
and that these in turn. have been largely or even entirely derived 
by composition and affixation fram stems of the type CV. In 
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Quiché, for example, various consonants are grammatically suffixed 
to stems of the type CVC with connecting vowels that vary accord- 
ing to the particular stem,suggesting old final stem vowels that have 
been preserved in nexus. Furthermore, in Maya, and also in 
Quiché, stems of the type CVC are found in groups CVO, CVC;, 
CVC, ete., having the initial open syllable, CV, the same, and 
the meanings of the stems similar (sometimes almost the same) or 
presenting a recognizable similar element of meaning, which in 
some cases can be connected with the meaning of stems of the 
corresponding plain CV type. 

For instance, we find in Maya the following group of stems all 
with the idea of unión, connection, and contact: tah, knock; tah, 
to, up to; tap’, knock together; tab, unite, tie; tam, while, mean- 
while (cf. the next}; tan, midst, middle; tan, toward; tak, until; 
tak, put down in, under, between; tak’, unite, join; tal, touch; tal, 
come, bring. The common element they contain may be that 
which appears in the CV-type stem ta, come, bring, which may be 
included in the same group. 

A group in pi- la stamped with the idea of a swift motion, push, 
or throw off or outward: pit, slip off, slide, loose; pit, blow (nose); 
pik, push, throw down; pik, to fan or winnow; pik’, throw, dash, 
scatter, shatter; pits, play ball; рис, pour or run liquid out of an 
orifice; pil, particle of motion away: Perez gives a form, interesi- 
ing as an example of stem composition with the stem he, to open, 
and the old stem pi, seen petrified in the above examples: pihe, 
to open widely. 

А group in sa- has the idea of dispersal; of an expansive movè- 
ment that passes out and away beyond narrow bounds, com- 
prehending the different aspects ! of spreading or extension and of 
complete dissipation and disappearance: sats’, extend, stretch, 
enlarge; sats, throw away, dissipate, destroy; sak, augmentative 
element: sap’, drain, drip, be wasted, evaporate; sap, be poor; 
sa, awelling (of flesh): sap, lose savor, become tasteless; sam, 
expend, pay, cost; sam, disappear; sam, pass time quickly, soon; 
sam, give off odor; sat, sat’, lose, spend, disappear; say, dislocate, 
detach; say derivatives, fountain, spring; sal, be light, lighten; 

L Thema diftereoces of aepect (perfective, lmperiactive, meter, transitive, eie.) жШеһ іп- 
evitably bulk undaly large in English translatioa, wre readily changed by Maya process of 


rerb-theme derivation, and ost net be eeoluerd wiih tha underlying eaoncreta idea expreesed 
by the stern. 
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sal, air off, dry, cool by evaporation. There is another smaller 
group of sa stems referring to powdery, seatterable substances and 
hence not entirely removed in idea from the larger group: sab deriv- 
stives, powder, soot; sam, sand; sa, atole (corn-meal stirred 
in water). There are some other sa stems which may be somewhat 
more distantly connected with the same original stem sa, e.g. sas, 
shine, be bright, sak, white, clear, also “apparent,” from the 
idea of radiating, spreading visibility or light in all directions; ef. 
sab derivatives, watch-tower, to spy, and sak derivatives, cloth, 
weave, possibly from the idea of spreading out the threads into 
ä broad woven tissue, 

The group in ku-, meaning sit, rest, be set, fixed, or quiet, is a 
very clear one, especially in the Motul dictionary (Perez is less 
full on these ku words): kul, sit, set, reside, calm down, quiet; 
kut, sit; kute, 4 seat, a resting-upon; kus, hold in restraint, de- 
tain; kum, sii, set, rest, stop; kup, calm down, quiet, be re- 
strained: kuy, harden, petrify, ripen fruit; kuk, ripen fruit, 

Other typical groups are: bi-, varying to be-, move, go, agitate: 
bin, ben, go; be, way, road; bit’, pinch or work with fingers; bile; 
be yielding, pliant; bik’, wave, undulate, wriggle, go like a snake; 
bis, pick up, carry; bis, trace, trail; bits’, throttle, strangle, work 
into shape, mould; bil, drag, trail, turn. 

K'e-, turn, twist, change: k’eb, go or turn aside, lean, tilt, err, 
ain: kep, unequal, divide unequally, transgress, disobey; k'em, 
twist, bend, double; k'ek', a hook; k'ec, change, exchange; k’etc, 
twist, crook, swerve, go aside; k’ey, reproach. 

K'i-, radiate, glow, dart forth; k'in, glow, warm, sun, day; 
k'it, scatter, strew, sow; Ісін, spurt, gush; k'ik', hlood, bleed; 
k'ic, projecting prickles ог thorns; k'ite, glow, be warm ог in- 
vigornted; k'il, glow, heat, be flushed, sweat. 

It is not possible here to give further citation of the larger 
groups with their extensive ramifications of the central idea, nor 
of anything lke a representative number of groupa, nor of similar 
groups in Quiché that throw sidelights on the meanings of the old 
monosyllabic stems. What has already been said is sufficient to 
explain the principle. 

It follows that there is a much greater possibility of hitting upon 
the frst syllable of a glyph-written verb referring to a certain kind 
of pictured actions or states than if this sort of grouping did not 
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obtain. The common initial glyph element shawn by a number 
of glyphs referring to a number of somewhat similar pictured con- 
ditions might very possibly be the way of writing the common 
lirst syllable either of à number of these somewhat similnr verha 
or af one and the same verb, it mutters not which for our purpose 
of gathering some first lends to phonetic values. A knowledge of 
the groups and their meanings offers the possibility in certain 
cases of working with the rather vague, general ideas that may be 
culled from pictures before one is equipped to pin down the exact 
meaning of the pictures to that of a single word, and also the pos- 
sibility of recognizing the first syllable of an unknown word before 
one is equipped to recognize the entire word. Thus, if we find a 
considerable number of pictures in which the distinctive action 
appears to be that of sitting, and the verb-glyph ín all exses has 
the same initial or main element, it is at least à working hypothesis 
that the verbs above the pictures ure members, or a member, of 
the ku- group, and that the phonetic value of the first element of 
the glyph is ku, though we may not yet know whether the exact 
translation of a particular verb is "sit'' or, say, "rest," or “keep 
still,” nor yet whether this verb is kul, kut, kute, kus, kum, or 
kup, out of the list given above, or perhaps some other derivative 
of the ku element not to be found in extant dictionaries. These 
questions we may hope to answer later as we succeed in more posi- 
tively identifying our initial elues by checking against their use 
in day, month, and other calendric signs and against Landa's 
characters, and by the test of substitution in other textual pas- 
каен. 


THE PROBLEM OF THE SYLLABLE DENOTED BY 
THE HAND-SIGN 


We may now return to the problem presented by the hand or 
hand-derived sign which we saw appearing as the first or main 
element of verbs referring repeatedly to pietures showing outreach- 
ing, outholding, or hand-passing gestures, Our attempt to obtain 
4 clue to the first syllable of the verb or verbs here being used will, 
if we have some acquaintance with stem groups, take the form of 
looking for a stem group that shows us a meaning or meanings 
similar to these gestures. The group which I finally selected as 
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best satisfying the requirements is the group ma-, with Idea “ pass," 
comprising a number of varied nuances not dissimilar from those 
which the meaning "pass" may assume in English. Because of 
ita importance to this study I shall give all the stem-meanings in 
some detail, classified under the various aspects of the “pass” 
idea which they represent. Homonyme will be given distinguishing 
numbers. The material is from the Perez dictionary, which is more 
full as to this group than is the Motul. 


Ma- Group: 

1. Passing in general: mal, pass, passing, chiefly as (n) pass, 
(b) advance, improve, before, (c) go by, miss, err, (d) 
times, repetitions; man 1, pass, chiefly as (a) pass (the 
most common modern word for pass, in all senses), (b) 
cease, (0) exceed. 


2. Pass with the hand, transfer, hand out, handle, make paszes, 
wield (mal and man above also may convey the meaning 
of transfer): mah |, lend, rent; man 2, buy, trade; mat, 
receive a free gift or favor; matc, handle, hold in hand, 
wield, grasp; mak’ 1, handle, manipulate, adjust. 


3, Passing in time: -ma 2, tense suffix denoting remote рагі; 
man 3 (or usage of man 1), recur, continue (of days and 
time); mab 1, continue, not stop. 


4. Evanescent and negational, pass away, cease, diminish, re- 
duce: ma |, not, no, and as verb, cease, reduce, diminish; 
mab 2, deny, slight, annul, revoke; mate’, (a) fatten, 
level, dent, (b) calm, quiet, weaken; mak’ 2, wear away, 
dissolve, eat away; mac, erush, fiatten; may, reduce to 
fineness, pulverize, sift, filter, refine; mas, wear oul, wear 
thin. 

Pass over the whole of an area, cover, extend over: mab 3, 
review, inspect, visit one’s animal traps; mak 1, cover, 
close, stop, restrain, control, covering, lid, case, shell, pit- 
fall, span of distance; mak' 3, (sealp-) crust, (cork-) 
bark; mak’ 4, tendrils, certain feathers. 


6, Pass, surpass, exceed: mak 2, superior; -ma 3, suffix of 
strong affirmation (ef. "exceedingly "). 


en 
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'The meanings here that suggest the hand-passing and holding- 
out attitudes in our picture series are of course those of sub-group 
2: mah |, matc, mak’ | as ordinary transitives, man 2 and mat 
as causatives, together with possible uses of the very common mal 
and man 1, pass, and the general idea “pass, tranafer, extend” 
that pervades the whole large group. In Quiché there is à similar 
group of ma- stems, with typical Idea and main divisions very like 
the Maya, but with different individual stems. I need refer here 
only to the hand motion sub-group: mah, catch, seize; mak, 
pick, pluck; mas, grope, feel about; mate, strike, work upon. 
Tzeltal, the language of the region in Chiapas containing Palenque 
and other old Maya cities, according to the small published vocab- 
ulary of Vicente Pineda, has man, buy, and mal with the interest- 
ing meaning, scatter, throw water, 

Let us then assume provisionally that the hand-sign has the 
phonetie value either ma or maC (where C is an unknown conso- 
nant). But the second assumption becomes practically equivalent 
to the first when we consider that Landa's list showa only values 
of the first (CV! form, and that a syllabic sign of the form, CVC., 
eould readily come to be used as CV, except in special cases where 
the value of the second consonant would be specially affirmed. 
In other words the sign would be a polyphone, as are most of the 
signs of the Babylonian evilabary, but for present purposes we 
need consider only the value ma. As yet this value is only provi- 
sional, and must bear the test of being able to correlate a number 
of hitherto uncorrelated facts concerning the Maya writings. 


UTO-AZTECAN AFFINITIES OF THE 
MAYA HAND-SIGN 


The Aztecs at the time of the Conquest possessed à system of 
writing that had pointe of resemblance to the Maya hieroglyphs, 
although it was to a great extent built. upon the use of simple 
pictures ideographically, and on picture elements with phonetic 
values derived from the Aztec or Nahuatl language. Of this svstem 
we have some positive knowledge derived from post-Conquest 
records of proper names written in the system and accompanied 
by transliterations in the Latin alphabet. The system was ob- 
viously eruder than that of the Maya and, so far, we know of no 
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texts written in it, but only personal and place names, At the sume 
time it shows indications of being somehow connected with, per- 
haps imitated from, the Maya system. The forms of some of the 
glyph elements and of some of the tlauiztli or Aztec heraldic In- 
signia recall certain Maya glyph elements, Some phonetic values 
and meanings seem inexplicable from the Nahuatl language — 
for instance, the crossed bands or Maltese cross with the value ya 
or yao, whieh I hope to show nt another time to be one of the 
values of n similar Maya figure. 

[n this Aztec system a hand has the phonetic value ma. This 
is a value naturally derived from the Nahuatl language, in which 
the stem meaning hand is ma. Nahuail belongs to the Uto- 
Aztecnn linguistie family, & stock which so far as we know at 
present is either not connected at all with the Mayan stock, or con- 
nected only very distantly. Throughout the Uto-Aztecan family 
the stem meaning hand is ma. This is not true of Mayan, in which 
the stem for hand is k’ab. At the same time, Mayan, as we have 
seen, shows us groups of stems meaning, not hand, but actions of 
the sort done with the hand, which have an initial element ma, and 
these are apparently connected with an old "root" ma meaning 
puss orextend. Uto-Aztecan languages also show an initial element 
ma- meaning action with the hand, and the stem ma, hand, in 
Ute-Aztecan (it also means arm, branch of a tree, and an exten- 
sion in general) is likewise connected with an old root ma that ap- 
pears to mean extend. This similarity between stems of two differ- 
ent linguistic families may either point to a remote kinship or it 
may bea case of one of those common features that often extend 
through unrelated but territorislly adjacent North American 
stocks. 

We have here a possible explanation of why the ancient Maya 
might have used hand to denote the sound ma. Thus far we have 
only pointed out from pictorial textual comparison a likelihood 
that they may have done so, but without understanding why they 
chose such a figure, unless it was a case in which the hand might 
have been originally used, not rebus-like to be pronounced 'naxp;" 
but somewhat like an ideographic determinative, symbolizing 
actions of a sort denoted by the ma- sub-group 2 verbs, and to be 
pronounced as one of these verbs. There now appears the further 
possibility that the Maya system may have borrowed this sign 
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from people who spoke a Uto-Aztecan language. In such a lan- 
guage a pictured hand would be the most natural way in the world 
to denote the sound ma, and If simply pronounced rebuslike as 
“Hano” it would sound as "MA." We know that Mayan and Uto- 
Aztecan peoples have been in close contact in Central America 
from early times, and that the exchange of rebus-liké signs between 
the two elements of a mixed population ought to be conducive to 
the building up of a phonetic syllabary, judging from the example 
of the Babylonian cuneiform. Another possibility, in view of the 





d 


Figvee 3 


Astes bierulyphe: a, Matlan Man, fros Codex Husrobsinoo: b, Acolman, frou 
Мара ааа. Өй Mani, frac a asnata 4, Meanwosteny, from 
Марп 


general similarity in respect to ma- stems between Mayan and 
Uto-Aztecan, is that Mayun may have nt one time contained like 
Uto-Aztecan.a separable element ma “hand,” or “with the hand," 
that no longer occurs independently. 

Figure 3 shows Aztec hieroglyphs from three documents, Codex 
Huexotzinco, Mapa Quinatzin, and Mapa Tlotzin, post-Conquest 
records containing personal-name hieroglyphs transliterated in 
Roman letters. Here the hand has the values mani and man, and 
not simply ma. Тһе reference is partly to the Nahuatl verbs 
mani, extend, and mana, preterite man, lay, extend, pat out tor- 
tillas between bands, offer (glyph manauatzin) from above- 
mentioned root ma; but the glyph and name matlac mani (Ten 
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Mani) tell of Maya origin too. Personal names beginning with a 
numeral are always names ûf daya in the tonalamatl, and Ње вес- 
ond part of the name muat be one of the twenty day-signs, The 
individual named 10 Mani had a name borrowed from some Maya 
dialect, for in Aztec there ia no day-sign name resembling Mani. 

The usual Maya hieroglyph of the seventh day-sign, the Maya 
name for which is manik’ (usually spelled Manik) is shown in 
Figure 4, a. It is always written by the hand-sign in which we are 
interested. 

This confirms the value ma that we have postulated for the hand, 
for the Maya name of the day-sign that we know (it may have had 
other names) begins with ma. The type of writing used here may 
be either one of two, First, the glyph may be an abbreviation for 
the name manik’, using the initial character to stand for the 
whole word. Or again, for all we know the nime may be written 
in full; the hand-figure may contain fused in it some element that 
we cannot at present recognize which completes the word. It is 
possible that the space under and between the figures when shaped 
conspicuously like an inverted T or broad Y may denote the last 
syllable -ik', for a broad Y or T is the distinctive element of the 
day-sign Tk (ik’). Ordinarily, when the hand is used not as a day- 
sign but simply as a syllabic character, no attention need be paid 
to this finger-apace. The meaning of the name Manik js not 
known, although a conjecture in this direction will later be offered. 


CHARACTERS FOR MA AND M IN 
MAYA WRITING 


Figure 4, c, is the sign given by Landa as equivalent tom. I re- 
gard it as a corrupted reproduction of a eursive Manik. Landa 
pictures it turned on its side, which has caused some confusion. 
The essential earmarks, viz. the hole enclosed by pinching fingers 
and vestiges of the wrist ornament, seem to be preserved in their 
proper relative positions, "The difference from the classical Manik. 
is still not so great as in the late form of Manik from the book of 
Chilam Balam of Kaus, shown in Figure 4, b, in which all that 
remains is the finger space conventionalized into à keyhole form. 

In Landa's drawings of the month hieroglyphs he does not give 
for the month Cumhu the classical glyph, but instead the composite 
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glyph-block shown in Figure 4, d, which is apparently s phonetic 
recording of the name Cumhu. The upper left component (glyph 
of day-sign Cauac) is the one cited by Landa in his " alphabet " as 
having the value cu" (phonetically ku), and the right half of the 
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block is a form of the day-sign Ahau (pronounced nearly *hau) 
which would seem to represent the syllable hu. It is possible that 
the name of the month may have been originally Cumhau, for the 
Motul dictionary gives “cumhau" as the name of a “prince of 
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demons," that is, probably, a divinity invoked in Maya magie 
(the name Cum Ahau would mean Lord of Rest, or of Sitting), 
whose name might well have been that of the month in question, 
so that Landa's (a)hau sign may represent the syllable hau of an 
original month-name, Cumhau, later Cumbu. Our analysis thus 
far leaves the lower left eomponent in Figure 4, d, ss the only one 
that could represent the element m. I should consider it a conven- 
tional form based оп Manik, with the wrist ornament clear but 
the fingers reduced to two curving bands approaching at the top. 
The block may then be rend ku-m-hau. 

Here then we seem to have the character in à truly alphabetic 
use auch as might readily have grown out of an earlier syllabic use. 
As mentioned above, Mayan comparative linguistics suggest that 
many Mayu monosyllabic stems have lost a final vowel; kum may 
have been originally kuma, The syllabic writing ku-ma may date 
back ta the time before the final vowel was lost. After the loss 
of the vowel the character ma would here acquire the value of m, 
though containing an implicit vowel, a, which a reader would 
then regard as "silent," as we do in reading the English final -e 
which has been preserved by our writing traditions. In other con- 
texts the same character might retain the value of ite a and be 
read ma, the Maya reader being of eourse " initiated" in regard to 
all such differences. So in reading English we insist on not " sound- 
inz" the letter e in the contexts line or lines, while in the context 
linen, which to the uninitiated might seem of exactly the same 
order as lines, we are equally determined to pronounce it. 
Beginning with Page 17 of the Dresden Codex there runs along 
the bottom strip of the manuseript (17c-20c) a long series af pie- 
tures showing essentially the same scene with variations, accom- 
panied by verses or titles all appearing on analysis to have the same 
verb. Enough of this series to show ite general character appears 
in Figure 5. ‘The behavior depicted of all the characters in the 
pictures is that of sitting, and there seem to be no other actions, 
e.g. with the hands, that are of consistent importance. Each pic- 
ture howe ihe loading “goddess of the Codex, whose name- 
glyph appears usually as glyph Bl of the title (less usunlly B2 and 
sometimes omitted), and on her back sits another and smaller figure 
whose head and general characteristics are different in the different 
pictures. The name-glyphs of these smaller figures can often be 
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identified by being the same as the hieroglyphic forms given to 
the heads of the figures, and are frequently in position Al, One 
of the remaining two positions of the title is a variable element, 
often one of the recurrent grammatical, rhetorical, or ritual words 
of such frequent use in these texts. The verb is regularly in posi- 
Поп А2, or occasionally in Bİ, and is always essentially the same, 
though it may have a varying prefix. The small sitting figure and 
the large goddess are respectively subject and object or vice versa, 
which of course we cannot yet say, but we may fairly conjecture 





that the meaning is either “X sits or rests on goddess Y," or with 
a eausative verb “goddess Y affords a seat, or gives support to, or 
carries seated X." 

We have already seen, in examining the ku- group of stems with 
their prevalent ides of sitting, that we might suspect a constant 
initial element of a verb-glyph seemingly referring to sitting to be 
probably ku. Here is a case in which this idea proves fruitful. The 
verb-glyph in question is shown enlarged in Figure 6. The initial 
and constant element marked (1) is the character (the glyph of 
the day-sien Cause) given in Landa’s list as “ecu.” Furthermore, 
the entire verb-glyph has a great similarity to Landa’s phonetic 
glyph for Cumhu. [t isin fact his Cumhu without the “hu,” that 
is without the appended Ahau or “hau,” and with another ele- 
ment (3) prefixed. This element (3) is very frequently used in 
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Maya writing and is given by Landa in a crudely drawn and 
thickened form as having the value of a. Although this element is 
placed before the ku, its base resis on the special form of ma used 
here (2) and also used in Landa's Cumhu (here reduced practically 
to the wrist ornament and minus al! resemblance to a hand), and 
I should consider that this a is to be read last. In other words, the 
block ls probably to be read in & eloekwise rotary manner, ku-m-a. 
This would be the Maya verb form usually written cumah, in 
which the unvoiced vanish of the final vowel was heard and written 
by the Spaniards as h, but was very likely not written at all by the 
Maya. Cumah is a perfective form (at the present day used as past 
tense) of cum, sit, rest, rest upon. Perez gives the meaning as 
"rest, be still"; the Motul dictionary as “sit.” A preliminary 
rendering of these passages may thus be made after the following 
fashion in the case of the first picture and verse (17e) of the series: 
X. (Death God, name 1) ku-ma-a Y (goddess) Z (Death God, name 
2); translated, X (Death God called by his name 1) sits upon Y 
(goddess) (as) Z (Death God called by his name 2}. The last word, 
Z, is apparently in apposition with X. The two glyphs X and 2 
are usually found together, forming the usual name of the Death 
God. 

There &em to be two basie and very different modes of treat- 
ing the human hand аз а hieroglyphic element in Maya and 
in Aztec writing. One i& the out-holding or passing gesture seen 
in Manik and in some of the Aztec forms of Figure 3. The other 
їн the two outspread palms held toward the observer as in the 
Aztec glyph manaua-tzin (Fig. 3), which partly is ideographic of 
manaua offer, à derivative of man-(-i, -a) spread out, and partly 
uses the phonetic complement of the hand ma to suggest the initial 
syllable. The use of a conventionalized two-palm figure of this 
sort by the Maya asa glyph element is very common. <A typical 
form of it occurs as the top element of the glyph of the month Mae 
(phonetically mak), shown in Figure 7, a. This upper element 
looks as if based on a pair of outstretehed hands or paws, the finger 
lines being merely a sketchy filling-in treatment, во that they may 
be of any number. Figure 7, c, is à form from the codices with 
only one hand, in the same outspread attitude and bearing a wrist 
ornament, Figure 7, d, i a sign recorded in Landa's sign list as 
"ma" and, as comparison with the codices shows us, is simply the 
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two-palm top part of Mae. This immediately suggests the ques- 
tion: what is the function of the bottom part of Mac? Several 
different elements are used in the bottom position. The lower part 
of Mae (Fig. 7, a) is the death's head of the day-sign Cimi (pho- 
netically kimi), which is shown separately in Figure 7, 2. It is this 
sign in cursive form (Fig. T, f), that Landa records for the sound k, 
The form a may then be read ma-k, The bottom of ¢ is a tomb- 
like sign which Landa recorda (g) aa ca (phonetically ka); so that 
this glyph may be read ma-ka. 





Frona T 


a, Month-sign Mar, form in the ineeriptions; Ê, Annther lorm of Mas in the inseriptions 
€. Form of Mac in the Codices; d, Him recorded by Landa as Ma: ғ, Day-aign Cim fram 
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Figure 7, b, is a less common form of Mae. At the top is the ma 
component, but with both hands turned the same way, and at the 
bottom a form of the comb sign for Ea or E. Between the two is 
what I take to be an ideographic determinative for mak. By re- 
ferring to the ma- group of stems above, it will be seen that the 
stem mak 1 means cover, close, restrain, control, and as a noun, 
covering, cover, lid. The middle component looks to me like a 
basket or pot with a lid having its top crossed by a strap-like 
handle. If so, the glyph may be read тпа МА ка, 

I have examined all the rare variant forms of Mac cited by 
Morley,’ and find that all consist of the hand-top ma with various 


i Morley, 1016. 
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subfixes understandable as denoting k sounds, e.g. the fish kai and 
the sign of the heavens kan. 

Figure 8, a, shows the hieroglyphs in Dresden Codex page 15c, 
one of various texts in which the two forms of ma-sign, Manik 
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and Mac, are united as though to confirm their common sound, 
reminding one of the joining of the determinative MAK to ma 
in Figure 7. 
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The Mac is sometimes below and sometimes above the Manik, 
which is in head-variant form. The linguistic analysis is Al — 
verb, À2 — object, B1, B2 — subject; A’ — verb, A4 — object, 
B3, B4 — subject. The action shown in the pictures is “passing” 
the object, which is the "sun" sign, 

Figure 8, b, shħhowë A verb and object from an extended passage of 
the Dresden Codex, 13b-14b, In each of six pictures the verb is 
the same, being the Mac-Manik compound shown, with different 
objects and subjects. The six pictures all show the action of 
"passing" the objects: 

Figure 8, с, shows a common name-glyph of a deity who fre- 
quently figures as subject, which glyph is another kind of head- 
variant of Manik. The treatment of thumb, thumbnail, and fin- 
gers may be seen in the top part of the head; the demilune enclosed 
by the fingers is there, and the wrist ornament, The front of the 
glyph has been rendered into the face of the god in question, with 
the thick lips and blobby nose characteristic of his pictures. The 
Manik treatment will lead us to expect a god with “ma” in his 
name. As it happens, this god has long since been identified by 
Schellhas as the god of the North and the North Star, called by 
the Maya “North Star," “Xanan Ek" (phonetically caman ek’). 
Figure 8, d, shows that, according to Landa, the Maya used the 
face of thia god caman ("north") to denote a sound like the old 
Spanish x, that is c (sh). The lips and nose on this sign are quite 
peculiar to him. His name-glyph in its fullest form is then a 
fusion of his own c-sign with ma, with the added feature that it 
is pictographically determinative of him, and so may be read 
c(a)-ma, C^ MAN 

One of the most frequently occurring forms of the hand-sign in 
the codices is the name-glyph of the “Long-nosed God,” who is 
now generally regarded as the same as the late Maya god Kukulcan 
(phonetically k’'uk’ulkan) or “Feathered Serpent," who can in 
turn be identified with the Toltec and Aztec “feathered serpent” 
god, Quetzalcoatl His name-glyph may be seen by referring back 
to Figure 2, where it appears as glyph ВІ, subject. It is essentially 
& head-variant of the hand-sign, having the thumb and fingers 
appearing at the top and conspicuously marked with the second 
day-sign, Ik (phonetically ik’), a figure like a broad Y ora T. In 
the example sean in Figure 2 it ia the epace under the fingers that 
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is shaped into this T-form and does duty as the Ik that is so char- 
acteristic of this deity. The word ik’ means wind, and in nearly 
all the other Middle languages, including Aztec, the 
second day-sign ia named Wind. Now in the Aztec pantheon 
Quetzalcoatl! was god of the wind, and his head with a trumpet 
mouth was the Aztec glyph of the second day-sign Ehecatl (Wind). 
So if Kukulcan is the same. deity as Quetzalcoatl, it is natural 
that wo should find the sign Tk used as his distinctive emblem. 
But why do we find the combination of this sign with the hand- 
sign? Let us try the hypothesis of phonetic writing. As s phono- 
gram, the sign Ik is probably polyphonous, bui on assumption 
that & "wind" etymology underlies the name of the god here 
written, let us assume that its value in this name is ik’. Then, 
neglecting the unknown value of the roller-like affix, we can 
read ma — ik'- in the name. Now we know that the Maya priest 
whose business it was to conjure the winds, and hence presumably 
to invoke the wind god, was called Ah Macik (phonetically ah 
makik’).' The name means “he who covers or restrains the wind,” 
from mak, cover, restrain. It was not uncommon in Middle 
America for a priest to be called by the same name as the god he 
served. Thus in Mexico the priest of Quetzalcoatl was himself 
called Quetzalcoatl as the title of his office, Conversely, the priest 
called Ah Macik might perhaps be the priest of a god called Ah 
Macik, “the god who restrains the wind,” and this might be another 
name for Kukulean, as Eheeat! was another name for Quetzalcoatl. 
I take it that it is this name or some name very similar, and not the 
name Kukulean, that is written in the glyph, phonetically ma — 
ik'-, of the." Long-nosed God." Of course we cannot yet read the 
value of the roller-like affix, nor what consonant, if any, intervenes 
between ma and ik’, It is of course possible that the intervening 
consonant ia not k. Recollecting the “passing” gesture so fre- 
quently depicted of the gods in the Dresden Codex nnd the recur- 
rent hand-sign in the verbs referring to it, we might hold in reserve 
the conjecture that here might be a name based on, say, mate, 
handle, wield, or шап, pass, The latter assy nption would give us 
(ah)man-ik' (he who) passes out or dispenses the wind, which 
might be the etymology of the word Manik. On this assumption 
Manik would be a divine name, a term usually applied to Kukulcan 
! Morley, 1015. 
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but for unknown reasons assigned also to the seventh day-sign, 
which is therefore written by an abbreviated form of Kukulean's 
name-glyph. At present this is merely an insecure hypothesis put 
forth for the purpose of stimulating more inquiry along the same 
direction, 


USE OF THE HAND-SIGN FOR ZERO AND 
"ENDING" 


Next for consideration come the uses of the hand-sign in the date 
inscriptions, First, it is used as a sign for zero in substitution for 
the more usual rosette-like sign for zero, when stating numbers, 
A Maya number had its unused terms filled out. with zeros; thus 
the period nine eveles six katuns would be stated “nine cycles, 
six katuns, zero tuns, zero uinals, zero days." In figure 9, a and b 
show the hand for zero in stating “zero days,” one from an early 
date on Zoómorph P at Quirigua, the other from a late date from 
Quen Santo. More common than the plain hand for zero is a head- 
variant in which s hand clasps or replaces the lower jaw, as chown 
in Figure 9, c. This form follows the analogy of the head-variant 
numerals. 

A negational value for the hand-sign was also though rarely 
found in the Aztec sign system, wherein the hand in the pinching 
gesture of Manik was sometimes used not as ma but to be read aa 
some negational or cessational word of the Nahuatl language, The 
Codex Huexotzinco (Fig. 10, a) shows a hieroglyph in which а 
hand in the pinching position of Manik is to be read ayac, Ayac 
means (a) no one, none, (b) to be no longer. The indication of a 
calyx over the hand is the sign for xochitl, Hower, and the scribe 
has transliterated ayac ixochiuh "nobody's flower." In Figure 
10, b, we have essentially the same hieroglyph with the addition 
of an ideographic determinative, used to express the name xochi- 
poloa, "he loses the flowers.” The hand here has the value poloa, 
lose, lack, fail, perish, destroy; the determinative ie a cut flower 
іп а vase, preyed on by an insect. | 

This Aztec sign has certainly all the appearance of being imi- 
tated from the Maya glyphs, In the first place, the pinching posi- 
tion is like the typical Maya Manik and differs [rom the ordinary 
Aztec treatment of the hand in hieroglyphs, in which the finger 
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and thumb are extended straight (see Fig. 3), Secondly, the sign 
is used in a purely ideographie way to mean "no one, none" and 
“lose, all gone." This is not only the meaning of the hand as the 
Maya mathematical zero, which use is a thousand years older than 





the Aztecs, but there is no other apparent explanation of the source 
of the Aztec meaning. There is no obvious connection between a 
hand and the idea of negation, nor is there апу connection between 
these ideas by way of the Nahustl language. It is not possible in 
Nahuatl to make a pun or rebus on the words "hand" and “no- 
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body’ or “lose.” Therefore this Aztec negational sign is undoubt- 
edly a carry-over from the hand-zero of Maya writing, with which 
we may compare the carry-over of the Maya day-sign figures 
Manik and Cib in the Aztec day-sign inscription at Tepoztlan in 
Centra) Mexico." 

li this is the ease it would indicate that the Maya so-called zero 
denoted by a hand was not a true mathematical symbol like our 
zero; ie. it was not called by some special mathematics! name like 





Тиштин 10 


Two zaums-hieroglypha from tha Codes Huszotsineo: a, Ayae Inochiuh; b, Xochipoloa, 
followed by explanatory pictoraph 


“zero,” “ought,” “cipher,” but was an ordinary word not having 
any essential connection with mathematics and was probably 
called “‘none,” “no,” or the like. For it is not likely that one would 
borrow s purely mathematical symbol like “zero” with the inten- 
tion of having it read as “no one”; in other words, take a mathe- 
matical sign out of a purely mathematical pattern and use it in a 
pattern that is not mathematical or numerical at all but simply 
a pattern of ordinary speech. If some Nahuatl people borrowed 
a Maya sign and read it "no one,” it was probably because the 
Maya also read it “no one.” 

This becomes immediately elesr when we examine the Maya 
language. The Maya word for no, not, no one, none, is ma, and as 
we have seen the hand-sign is the phonetie symbol for ma. In the 
Maya numbers, then, the hand-sign ma is simply phonetic for ma 


1 Bee Wharf, 1082. 
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“no,” and the glyph-blocks cited are to be read ma k'in "no days." 
We may compare such common Maya expressions aa ma k’aba, 
no name, ma buk, no clothes, ma tak'in, no money, 

Declarations of the end of n time period in the inscriptions have 
long been known, The “ending sign” that announces the fact is 
aften the hand-sign, as in the declaration at the end of a seven- 
teenth katun on Stela E, Quirigua, shown in Figure 9, d. This is 
very likely the verb ma, ceases or has ceased, but it might also 
be any one of several other verbs of the ma-group, such as mal, 
passes or has passed, man, puss, mab, annul, mas, wear out, To 
determine the exact form it will be necessary to find out whether 
the lower part of the glyph is phonetic, and if so what its value is. 





THE HAND-SIGN IN GLYPH C OF THE SUPPLE- 
MENTARY SERIES 


One part. of the inscriptions where the hand-sign is almost always 
found is that which has received the name of the Supplementary 
Series and which Teeple several years ago proved to be a statement 
of the age in days of the current moon at the date given by the 
accompanying Initial Series, and of the number of moons that had 
already occurred in the lunar half-year, an artificial period of six 
moons.’ The glyphs, i.e. in all probability words, in which these 
statements are recorded follow such a out-and-dried formula that 
usually it is possible to recognize the general function of each 
by its invariable position in the sequence, even when the forms 
show considerable divergence, On this fact is founded the present. 
designation of these glyphs by letters given by the order, Glyph B, 
Glyph C, etc. Up to the present time these glyphs have been 
treated simply as mathematical “operators”; Le. no attempt has 
been made to treat the "series" as a stereotyped sentence of Maya, 
consisting of ordinary words, some of which words are numerals 
(the so-called “coefficients") written by the usual bar-and-dot 
figures, But does it seem inherently probable that the Maya would 
have conceived, entirely apart from their language, of signs to be 
written in sequential order, like words, yet still not words but signs 
of mathematical import only? In general, words precede written 
signs, and not written signs wards, 

1 Terple, 1925, aod later papers. 
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One glyph position in the Supplementary Series regularly shows 
the hand-sign as a part of the glyph-block, namely Glyph C. 
Glyphs D and E also frequently show it, but I do not propose to 
deal with them in this paper. Glyph C is always preceded by a 
bar-and-dot coefficient not larger than six, which shows the num- 
ber of moons (lunations) that have elapsed in the six-moon period. 


STELA 1 
PIEDRAS NEGRAS , 






ZTELA A COPAM 
STELA M COPAN 


Figcus 11 
Glyph C ot the Supplementary Series: Btaln 1, Piedrza 
Neres; Stele 24, Naranjo; Zeümorph G, Quirigua; 
Кішік А, Copan: Brels N, Copan 


Typical forms of Glyph C mny be seen in the excerpts from various 
Supplementary Series shown in Figure 11.' The main part of 
Glyph C is usually followed by 2 &ign, often fused into the same 
elyph-block and considered a part of Glyph C that is known to 
signify the moon, and probably “a moon,” that is a lunation. It 
is a sort of upright book enclosing one, two, or most often three 
dots, nnd is shown in all the examples of Figure 11 except that of 
Zoümorph G, Quirigua. It would be beyond the purpose of this 


i The drawing of the inscription from Stala 24, Naranjo, lá taken from Jokn E. Teeple, 
1930, p. 50, Fig. 12. Morley, 1915. p. 157. gives n somewhat dilferent-locking drawing of the 
ann inscription, which, howerer, is substantially the seme for Glyph С, 1t shows tha contf- 
elenî of Û ns more distinctly ! мі iban my drawing from Teepls, and. Terple in spite 
of his drawing calle thia eoeffcieat (Aree. 
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article to inquire into its phonetic value; we need at this stage 
only to transcribe its meaning as “LoNatrons,” 

The real body of Glyph C consists of two parts, a second or lower 
part which is our hand-sign, and an upper part which shows con- 
siderable variation. But in general the forms of this upper part 
can be grouped under one of the following types, allowing for all 
the manifold variations and embellishments which the Maya in- 
scriptional art loved to throw around the essential forms of the 
givph elements: 

1. A death's head, as on Stela 1, Piedras Negras (Fig. 11). 

2. A Kin or sun sign, as on Stela 24, Naranjo. 

3. A bead, probably the head-variant of the Kin, as on Zoó- 
morph G, Quirigua. 

4. A- curl or loop as on Stelas A and N, Copan. 

The last two examples show the curl encompassed by a half- 
rosette igure which resembles a figure much used for writing zero, 
but which here I am inclined to regard as merely a part of the 
element of which the curl is the essential. In the example from Stela 
24, Naranjo, two apparently homonymous elements are combined, 
much as in a previous instance the two different ma-signs Manik 
and Mae were combined; both the Kin sign and the curl, here a 
symmetrical loop, are brought together. 

From the standpoint of the phonetic hypotheses which I have 
been building up, testing and re-testing, along the lines which this 
paper exemplifies, these four forms of the first half of Glyph C have 
one striking feature in common. They are forms which sometimes 
have the phonetic values la and le. The scope of this paper does 
not permit tracing all the evidence which leads me to suspect 
these phonetic values. I might say, however, that: 

First, the death's head and other death symbols, such as the 
leshless jaw, were apparently at some time used as ideographic 
parts or determinante in writing certain verb stems with the mean- 
ing of cessation and termination, Not only is this so in the ease 
of the verb stem kim, die, but even more generally with stems be- 
ginning with la- having this meaning, most notably the common 
verb which is simply la ' or lah, to end. From the association of 

' T have already pointed out that tha Maya possibly did not write the roineess off-giide or 


"ampiraie ending” of a final vowel and might hava regarded the form written by ihe Spanish 
lah жа simply la. 
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the death sign with such words as kim and la it passed from an 
ideogram into a phonogram and was used in writing other words, 
sometimes with the value ki or k, sometimes with that of la. Thus, 
being the initial letter of tho word lahun, ten, the death's bead or 
the jawbone was made to stand for the number 10, much as the 
Romans used C for 100 or centum. Thence acquiring a secondary 
numerical value, it was used in combination with the head-form 
numerals in the notation of the "teen" numbers, Another form 
of death sign, the line between dota, in its simplest form resembling 
a percent sign and when doubled a eross encircled by four dota, 
was used to stand for the day-sign Lamat, of which it was of course 
the initial letter. 

Secondly, the Kin or sun sign was apparently used not only to 
write the word k'in, sun, day, but also the verb lem, shine, be 
bright. Both of these uses were at first ideographie and then both 
became phonetic when removed from their original contexts. Thus 
the sun sien could be used in other words to convey the sounds lem 
andle. The Kin sign was indeed a polyphone that had still another 
value perhaps more common than either k'in or le, Its form is ap- 
parently a diagram of radiation, such as might have been used 
as a symbol for light and fire. ‘There is in Maya a group of stems 
beginning with to-, tu-, t'o-, having the meaning throw forth, 
seatter, radiate, and secondarily glow, burn. There is also a very 
common Uto-Astecan stem to- meaning shine, glow. The radia- 
tion sign was very likely used at one time as an ideographie deter- 
minative in writing these stems. From its association with the 
constant sound it then acquired phonetic values to and t. Landa 
in his list shows the Kin sign with the value t. This t- usage, 
indicating that the sign may have been associated with verbs sig- 
nifying glowing or shining, strengthens the case for a value lem 
based on another common stem meaning shine. 

Thirdly, the head-form of the Kin sign could of course be used 
with the same phonetic values as the ordinary radiating form. 

Finally, the loop, twist, or curl could easily be read rebus-wise 
as le, because of the common Maya word le, loop. Some other 
stems beginning le- with meanings allied to twisting or spiraling 
show that the original meaning of the underlying old monosyllabic 
stem le was probably simply "twist" or "eurl," so that designa- 
tion by an incomplete curl as well as by a complete loop would be 
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quite natural Landa lists two characters as 1, and each has a 
tiny loop at one end joined to another and more conspicuous part, 
We may now transliternte the five Glyphs C shown in Figure 11. 
In the case where both the loop and the Kin sign are written, I 
shall tranaliterate the loop aaa phonetic complement, designated by 
writing superseript in small letters. Ideogrnphie meanings to be 
read without attempting to record the sound will be written in 
capitals on the line — the only case of this being “tunxations,”’ 





Stela 1, Piedras Negras š la-ma LUNATIONS 
Btela 24, Naranjo 3 "lem-ma LvNATIONS 
Zoómorph G, Quirigua 5 lem-ma LUNATIONS 
Stela A, Copan ü lema LUNATIONS 
Stela N, Copan (1) le-ma LUNATIONS 


Maya is a language that employs numerical classifiers in num- 
bering things. These classifiers are expressions like the English 
“head of” in “five head of sheep," and there are a large number 
of them used with various classes of objects, one for animals, one 
for flat things, one for round hollow things, and so on, A list of 
classifiers is appended to Tozzer’s Maya Grammar,.' Reference to 
it will show that a classifier used for periods of timo is lem. Ac- 
cordingly, if the Maya wrote these moon inscriptions in the way 
they talked they must have written not “six lunstions’’ but “six 
lem lunations" In the writings lema and lama we may have 
either old forms with û final vowel, or else forms in which the hand- 
sign is to be read m instead of ma. We need not at this stage bother 
very mueh about the reason for the variant writings lema and 
lama. It may turn out to be a difference in dialect (in this connec- 
tion a comparison of the forms of Glyph C from different areas and 
locations would be interesting), or it may be a case of the same 
vowel, denoted by signs that originally implied different vowels. 
Notice the double writing of m in lem-ma from Naranjo, 

It should be noted that in spite of all the dealings that modern 
Maya study has had with Maya written numbers, this is the first 
time we have run into so common a Maya expression as the numeri- 
cal classifier” And the reason, of course, is that Glyph C is the 
first case to be found in which true numeration occurs, denoting 


1 Tosser, 1021, pp. 290-292. 
! Seen thia eanneetion Nuttall, 1903. 
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the number of units in a group which ie a single object of interest 
and whose units retain separate individuality. The numbers of 
days, uinals, tuns, ete., in an Initial Series are not analogous, for 
in that ease there i8 no special interest in the quantity **six uinals" 
or the like; the statement is not one about à group of uinnla as 
such, but is only part of à single conventional expression of the 
sort we call à date. This should not be taken to mean that in an 
Initial Series the Maya were not writing as they talked, and using 
purely mathematical symbols. On the contrary, the evidence of 
the phonetic writing of ma, “no,” shows that in Initial Series no 
Jess than in the other writings here dealt with the Maya wrote just 
ag they talked, The Initial Series must have followed some speech 
pattern, but it must have been obviously n different pattern from 
that of simple numeration like “six eggs" or "six lunations," pos- 
sibly something in the nature of an “idiom,” or an elliptic expres- 
sion like our own dates. 

The coefficients of Glyph C run from two to six, and when there 
is no coefficient one is to be understood. Up to now this has seemed 
queer and quite contrary to the practice of the Initial Series. But 
this lack of the numeral опе is what might be expected with а 
numerical classifier, The classifier is itself a noun which in the 
absence of designation to the contrary or of a plural suffix would 
be understood in the singular number, or as “a lem," though it 
must be understood that Maya has no indefinite article, and only 
sometimes uses demonstratives somewhat in the manner of our 
definite article. Hence the apparent omission of the numeral one 
where it is evidently to be understood means simply that the Maya 
were not accustomed to say “one lem of lunation” but “a lem of 
lunation."” The latter, if less mathematical, seems more in accord 
with typical speech patterns, and is further indication that the 
Maya wrote as they talked, 


SOME OTHER USES OF THE HAND-SIGN 


We may also consider the hand as a component of hieroglyphs 
of time periods longer than the katun (phonetically k’atun). The 
katun, a little less than twenty years, was the longest Maya period 
that a man could live through. The next higher period was a cycle 
of 20 katuns, and ite glyph, like all time-period glyphs, had two 
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forms, head-form and without-head-form. The head-form is marked 
by & hand for the lower jaw. Figure 12, b, shows this head-form, 
while beside it in the long column is the without-head-form (с, 4), 
Next above these (Fig. 12, a and c, 3) are the head and without- 





bead forms of the next higher period or “great cycle" of 20 cycles. 
The head-form of this period also bears the hand. The glyphs of 
these immense periods, too long to be used in actual chronology, 
were necessarily of theoretical use only and are very rare. The 
glyphs of the next two vigesimal places, 8000 and 160,000 katuns, 
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are known only from the Tikal inscription shown in the long column 
of Figure 12, e, 1, 2. Each shows prominently the hand-sign. So 
all the higher periods, those too long to be lived through and ob- 
tained by continuing the mathematical series, are distinguished by 
the hand-sign either in the head-form or in the only form known. 
In terms of a phonetic hypothesis this amounts to saying that these 
periods all had or might be called by names that contained “ma,” 
and that probably began with ma-, judging from the Tikal glyphs 
where the hand is on top and from the analogy of the head-form 
for zero where the hand at the jaw stands for initial ma. With 
this may be compared the following linguistic facts: (1) the verb 
man, pass, also means surpass, exceed; (2) mak 2 means supe- 
rior; (3) ma acts as a verbal particle (suffixed) to denote remote 
past, long elapsed time; (4) man 3 means recur, continue, of days 
and time, and forms compounds like mank'in(-t-ah), recur daily, 
continue day after day; (5) in Quiché mai means time-period, and 
especially the katun. 

While present evidence does not permit us to say that any of 
these forms is present as such in the higher period-zlvphs, it ів 
probable that tlie phases of the ma "pasa" idea that mean paas- 
ing by, exceeding, and the passing of time, are influential in the 
words represented by these glyphs, 

There is one hand-glyph that offers a peculiar problem. The sign 
known to mean west consists of Manik above the sign of the sun 
(k'in), und the word for west is tcik'in, from the verb tci, lie down, 
and k'in. Two possible views must content us for the present. 
First, it is likely that most signs had several phonetie values, s 
in the Sumerian sign-list, and any evidence that Manik may have 
the value tei as well os ma should not be neglected, but rather col- 
lected. For instance, Landa shows a hand with the value x ( phone- 
tically c). Secondly, it must be kept in mind that ma-k'in, man- 
k'in, or a similar form, meaning sun's passing, where the sun disap- 
pears, or even simply “no sun,” is a very likely word for west; it 
might be a word obsolete in later times, with tcik'in its more 


modern synonym. 
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CONCLUSIONS AND SPECIMEN TRANSLATION 


I may now offer as conclusion from the above that the essential 
principle of Maya writing lay in the use of a complicated syllabary 
with numerous polyphones and homophones such as the Sumerian 
syllabary also possessed, and with certain approximations to al- 
phabeticism where the inherent vowel of the syllabic sign was not 
employed or was reinforced or varied by the addition of another 
sign. Ideographic signs were also much used, both to designate 
words and as redundant explanatory signs (determinants); al- 
though the basis of the writing was for all that phonetic, again like 
the cuneiform. There was much fusion and modification of signs, 
and often special forms of the same sign. Signs were combined not 
simply by writing in a line, but by first joining them in conventional 
and no doubt traditional arrangements into blocks, after which 
these blocks were written in a line from right to left. The block 
(or  glyph "), however, did not necessarily correspond to any lin- 
guistic entity; it was merely a cheirographic one. Frequently the 
block recorded a single word, but again it might record two words, 
or half a word. A small number of phonetie signs can now be recog- 
nized, and more study of the language and inductive reconstnic- 
tion of its older forms, coupled with analysis of texts, will enable 
us to read a much larger number. 

Finally, I’ will submit here a transliteration and translation of 
a very simple Maya text from the Codex Tro-Cortesinnus. Figure 
13 reproduces Page 113d of this Maya manuscript. This is one of 
two similar pictures, comparison of which shows the analysis of the 
text to be Al — verb, A2 — abject, Bi, B2— subject. The action 
in the pictures is that of weaving on the primitive lap loom, as 
the Maya-Lacandone Indians of Guatemala stil] weave cloth. 
The verbs for both pictures are alike, and their second components 
are ma. The first component is a sign for which | have a body 
of evidence to show a phonetic value ya. Mava students will re- 
call that it is the superfix of the glyphs of the months Yax (yac) 
and Yaxkin (yack'in) in the eodices. The verb then reads ya-ma. 
Yama or yamah would be a perfective or possibly an aorist of the 


|oTozzrr, 1007, Plate X1, abows& Lacandans wrman weavizg on a lap loom meh wa ia shown 
in ths Tro-Cortesiantus- 
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transitive conjugation of a verb with stem yam, A common stem 
yam in the Perez dictionary means between, interstice, and as 
verb, interpose, insert, force between, get caught between. This 





Firms 13 | 
Coder Tro-Cortesianus, Page 11: 


is the action shown; the subject is inserting the shuttle and ite 
thread into the warp, or puffing it between the warp threads. 

The first part of the object-glyph is a sign that has phonetic 
values sa and sak. It appears here in the form il has as sign of 
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the month Zac (sak) and of the color white (sak), and so might 
have here the value sak. The second upper part of the glyph is the 
a of Landa and of the Dreaden Codex ku-ma-a (see p. 21). The 
second lower part of the glyph is a form of the day-sign Ahau. My 
evidence is that Ahau is a polyphonic character and that one of 
ite values besides hau, hu, is li, L Maya students will recall its use 
as superfix of the sign for east, li-k'in. It is thus possible to read 
this object-glyph as sak-a-L. But sakal is the Maya word for woven 
cloth (see stem-group sa, disperse, spread, eto., p. 12). 

The two glyph-blocks in the lower line are name-glyphs answer- 
ing to the unknown name of the deity shown in the picture. We 
may denote them and this deity's name as X, Xa. 

We may now transliterate the “verse,” and translate it: 

ya-ma ѕак-а-1 №: Хз. 
Translation: X, Xy inserts (it) into the cloth. 

With this translation of a complete if very simple sentence 

written in the native script of the ancient Maya, | will conclude 
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